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FOREWORD

The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of the International Telecommunication
Union. ThelTU-T is responsible for studyintechnical, operatingndtariff questionsand issuingRecommendations on
them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which eveggdour years, establishetie topics
for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

ITU-T Recommendatio®.921was revised by thEU-T Study Group XI(1988-1993) anavas approved bthe WTSC
(Helsinki, March 1-12, 1993).

NOTES

1 As a consequence ofraform processvithin the Internationalfelecommunication UnioifiTU), the CCITT
ceased to exist as of 28 FebruaB93. In itsplace, thelTU Telecommunication Standardization SedtidiU-T) was
created as of 1 March993. Similarly, in this reform processthe CCIR and thelFRB have been replaced by the
Radiocommunication Sector.

In order not to delay publication tis Recommendation, no change has been madeitext to references containing
the acronyms “CCITT, CCIR or IFRB” otheir associated entities such as Plenssgembly, Secretariat, etEuture
editions of this Recommendation will contain the proper terminology related to the new ITU structure.

2 In this Recommendation, the expression “Administration” is uged conciseness tdndicate both a
telecommunication administration and a recognized operating agency.

O ITU 1994

All rights reserved. No part @his publicationmay bereproduced or utilized iany form or by anyneans, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation Q.92%

ISDN USER-NETWORK INTERFACE — DATA
LINK LAYER SPECIFICATION

(Malaga-Torremolinos, 1984; modified at Helsinki, 1993)

1 General

This Recommendation specifithge framestructure, elements of procedui@mat of fieldsand procedurefor the proper
operation of the Link Access Procedure on the D-channel, LAPD.

The concepts, terminology, overviesescription of LAPD functionand procedures, and the relationship with other
Recommendations are described in general terms in Recommendation Q.920 [1].
NOTES

1  As stated irRecommendatio®.920 [1], theterm “data link layer” is used in the main text of tRiscommendation.
However, mainly in figuresind tables, the term&ayer 2” and “L2” are used as abbreviations. Furthermore, in accordance with
Recommendations Q.930 [2] and Q.931 [3], the term “layer 3" is used to indicate the layer above the data link layer.

2 All references within this Recommendation to “layer management entity” and/or “connection managememetantity”
to those entities at the data link layer.

The abstract test suites for testing conformance to this Recommendation are contained in RecommendétisfdQ).921

2 Frame structure for peer-to-peer communication

2.1 General

All data link layer peer-to-peer exchanges are in frames conformingemf theformatsshown in Figure 1Two format
types areshown in the figureformat A for framesvhere there is no information fiekhdformat B for framesontaining
an information field.

2.2 Flag sequence

All framesshall start and end with tHag sequence consisting of one 0 bit followed by six contiguous Jahitsone
0 bit. Theflag precedinghe address field is defined as the operiag. The flag followingthe Frame Check Sequence
(FCS) field is defined as the closiflgg. The closing flagnay also serve athe openindlag of the nextframe, in some
applications. Howeverll receivers must be able &mcommodate receipt of one more consecutive flags. S&8DN
User-Network Interfaces: Layer 1 Recommendations 1.430 [5] and 1.431 [6] for applicability.

2.3 Address field
The address field shall consist of two octets as illustrated in Figure 1. The format of the address field is defined in 3.2.

A single octet address field is resenfed LAPB (link access procedure — balanced) operation in order to allow a single
LAPB [7] data link connection to be multiplexed along with LAPD data link connections.

NOTE — The support of a LAPB data link connection within the D-channel is optional at both the network and user side.

1) This Recommendation will be included in the Series | Recommendations (1993) under the number 1.441.
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2.4 Control field

The control field shall consist of one or two octets. Figure 1 illustrates thérame formats (Aand B), each with a

control field of one or two octets, depending upon the type of frame.

The format of the control field is defined in 3.4.

Format A
8 7 6 5 4 3 2 1

NOTES

Format B
8 7 6 5 4 3 2 1

Flag Flag
o 1 1 1 1 1 1 ofOcet! o 1 1 1 1 1 1 of Ol
Address 2 Address 5
(high order octet) (high order octet)
Address 3 Address 3
(low order octet) (low order octet)
Control (Note 2) 4 Control (Note 1) (Note 2) 4
Control (Note 2) Control (Note 1) (Note 2) 5
5
Information
FCS (first octet) N-2 FCS (first octet) N-2
FCS (second octet) N-2 FCS (second octet) N-1
Flag Flag
0 1 1 1 1 1 1 0 N 0 1 1 1 1 1 1 0 N

T1161580-94/d01

1 For an acknowledged operation format B applies and one octet control field is used.

2 For multiple frame operation frames with sequence numbers contain a two octet control field and frames without sequence
numbers contain a one octet control field. Connection management information transfer frames contain a one octet control field.

FIGURE 1/Q.921
Frame formats

2.5 Information field

The information field of a framayhen presentiollows the control field (se@.4 above)and precedes thérame check
sequence (see 2.7 below). The contents of the information field shall consist of an integer number of octets.

The maximum number of octets in the information field is defined in 5.9.3.

2 Recommendation Q.921  (03/93)



2.6 Transparency

A transmitting data linkayer entityshall examinghe frame content between the openiagd closingflag sequences,
(address, control, informatioand FCS fields) and shall insert a O hfter all sequences dive contiguous 1 bits
(including the lasfive bits of the FCS) to ensure thaflag or an abort sequencerist simulated within thérame. A
receiving data link layer entity shall examine the frame contents between the opening and closing flag seglisheds
discard any 0 bit which directly follows five contiguous 1 bits.

2.7 Frame check sequence (FCS) field

The FCS field shall be a 16-bit sequence. It shall be the ones complement of the sum (modulo 2) of:

a) the remainder of¢ (x15 + x14 + x13 + x12 + x11 + 10+ X9 + 38 + x7 + 38 + X5 + x4 + X3 + 2 + x + 1)
divided (modulo 2) by the generatpolynomial x16 + x12 + x5 + 1, wherek is the number of bits in the
frame existing between, but not including, the final bit of the opeffilmg and thefirst bit of the FCS,
excluding bits inserted for transparency, and

b) the remainder of the division (modulo 2) by the genegadtymomial x16 + x12 + x5 + 1, of the product
of x16 by the content of thEameexisting between, but not including, the final bit of the opefiagyand
the first bit of the FCS, excluding bits inserted for transparency.

As a typical implementation #te transmitter, the initial content of the register ofdaeice computinghe remainder of
the division is preset to all nd is themmodified by division by the generatpolynomial (as describeabove) on the
address, control and information fields; the ones complement of the resulting remainder is transmitted as the 16-bit FCS.

As a typical implementation ahe receiver,the initial content of the register of tldevice computinghe remainder is
preset to allls. The final remaindeafter multiplication byx6 and then divisiofmodulo 2) by the generatpolynomial
x16 + x12 + x5 + 1 of the serial incoming protected béad the FCS, will be 00011101000011x5(throughx,
respectively) in the absence of transmission errors.

2.8 Format convention

2.8.1 Numbering convention

The basic convention usedtins Recommendation is illustrated in Figure 2. The bits are grouped into octets. The bits of
an octet are shown horizontatiynd are numberedrom 1 to 8.Multiple octets are showwertically and are numbered
from 1 ton.

2.8.2 Order of bit transmission

The octets are transmitted in ascending numerical order; inside an octet bit 1 is the first bit to be transmitted.

2.8.3  Field mapping convention
When a field is contained within a single octet, the lowest bit number of the field represents the lowest order value.

When a field spanmorethan one octet, the order of hilueswithin each octeprogressively decreases the octet
number increases. The lowest bit number associated with the field represents the lowest order value.

For example, a bit number can be identified as a coopl® (vhereo is the octet number arilis the relative binumber
within the octet. Figure 3 illustrates a field that spans from bit (1, 3) to bit (2, 7). The high order bit of thenfigghésl
on bit (1, 3) and the low order bit is mapped on bit (2, 7).

An exception to the preceding fietdapping convention ithe data lindayer FCS field, which spans two octets. In this
case, bit 1 of the first octet is the high order bit and bit 8 of the second octet is the low order bit (see Figure 4).

Recommendation Q.921  (03/93) 3



8 7 6 5 4 3 2 1
Octet 1
2
n
T1161590-94/d02
FIGURE 2/Q.921
Format convention
8 7 6 5 4 3 2 1
24 23 92| 1stoctet of the field
2t 20 2nd octet of the field
T1161600-94/d03
FIGURE 3/Q.921
Field mapping convention
8 7 6 5 4 3 2 1
28 215 1stoctet of the field
20 27| 2nd octet of the field

Recommendation Q.921

T1161610-94/d04

FIGURE 4/Q.921
FCS mapping convention
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2.9 Invalid frames

An invalid frame is a frame which:
a) is not properly bounded by two flags; or

b) has fewer than six octets between flagbahesthat contain sequence numbarsifewerthanfive octets
between flags of frames that do not contain sequence numbers; or

c) does not consist of an integral number of octets prior to zero bit insertion or following zero bit extraction;
or

d) contains a frame check sequence error; or
€) contains a single octet address field; or

f) contains a service access point identifier (see 3.3.3) which is not supported by the receiver.

Invalid frames shall be discarded without notification to the sender. No action is taken as the result of that frame.

2.10  Frame abort

Receipt of seven or momntiguous 1 bits shall be interpreted as an aowtthe data linkayer shall ignore thdrame
currently being received.

3 Elements of procedures and formats of fields for data link layer peer-to-peer
communication
3.1 General

The elements of procedures define tbenmandsaindresponses that are used on the data link connections carried on the
D-channel.

Procedures are derived from these elements of procedures and are described in clause 5.

3.2 Address field format

The address field format shown in Figure 5 contains the address field extension bits, a command/response indication bit, a
data link layer Service Access Point Identifier (SAPI) subfield, and a Terminal Endpoint Identifier (TEI) subfield.

3.3 Address field variables

3.3.1 Address field extension bit (EA)

The address field range is extended by reserving the first transmitted bit of the address field octets to indicate the final
octet of the address field. The presence of a 1 in the first bit of an address field octet signals that it is the final octet of the
address field. The double octet address fietd. APD operationshall have bit 1 othe first octet set to a @&nd bit 1 of

the second octet set to 1, otherwise the frame shall be ignored.

3.3.2 Command/response field bit (C/R)

The C/R bit identifies a frame as either a command or a responsesédingide shall sermbmmandwith the C/R bit set
to 0, and responses with the C/R bit set to 1. The network side shall do the oppositesdhahands areent with C/R
set to 1, andesponses are sent with C/R set to 0. The combindfiorte network side and user sidee shown in
Table 1.

Recommendation Q.921  (03/93) 5



8 7 6 5 4 3 2 1

Octet 2

SAPI C/IR EOA

EA
TEI 1

T1161620-94/d05

EA Address field extension bit
C/R  Command/response field bit
SAPI Service access point identifier
TEI Terminal endpoint identifier

FIGURE 5/Q.921
Address field format

In conformance with HDLC (high-level data link control procedures) rules, both peer entities on a point-to-point data link
connection use theame Data LiniConnection Identifie(DLCI) composed of a SAPI-TEVhere SAPland TEI conform
to the definitions contained in 3.3.3 and 3.3.4 and define the data link connection as described in 3.4.1/Q.920 [1].

TABLE 1/Q.921

C/R field bit usage

Command/Response Direction C/R value
Network side - user side 1
Command User side —» network side 0
Network side - user side 0
Response User side —» network side 1

3.3.3  Service access point identifier (SAPI)

The SAPI identifies a point athich data linklayer services are provided bydata linklayer entity type to a layer 3 or
management entity. Consequentlye SAPI specifies a datiink layer entity typethat shouldprocess a data linkayer
frameandalso a layer 3 or management entitigich is toreceive information carried biye data linkdayer frame. The
SAPI allows 64 service access points to be specified, where bit 3 of the address field octet cont8#iRt) iftbe least
significant binary digit and bit 8 is the most significant. The SAPI values are allocated as shown in Table 2.

6 Recommendation Q.921  (03/93)



TABLE 2/Q.921

SAPI Value Related layer 3 or management entity
0 Call control procedures
1-15 Reserved for future standardization
16 Packet communication conforming to X.25 level 3 procedures
17-31 Reserved for future standardization
63 Layer 2 management procedures
All others Not available for Q.921 procedures
NOTE — The reservation of SAPI values for experimental purposes is for further study.

3.3.4  Terminal endpoint identifier (TEI)

It is possible to associatelT&l with a single terminal equipment (TEr a point-to-poindata link connection. If &El is

not the grouplEl (see3.3.4.1) and is naissociated witlany TE,thatTEI is unassigned. A TEnaycontain one omore

TEls used for point-to-point data transfer. The TEI for a broadcast data link connection is associated with all user side data
link layer entities containing theame SAPI. ThaEI subfield allows128 values where bit 2 dhe address field octet
containing theTEl is the least significanbinary digitand bit 8 is themost significant binardigit. The following
conventions shall apply in the assignment of these values.

3.3.4.1 TEI for broadcast data link connection

The TEI subfield bit patteri11 1111 € 127) is defined as thgroup TEI.The groupTEl is assigned permanently to the
broadcast data link connection associated with the addressed Service Access Point (SAP).

3.3.4.2 TEl for point-to-point data link connection

TEI, valuesother thanl27 are usedor the point-to-point data link connections associated with the addressed SAP. The
range of TEI values shall be allocated as shown in Table 3.

TABLE 3/Q.921

TEI Value User Type
0-63 Non-automatic TEI assignment user equipment
64-126 Automatic TEI assignment user equipment

Non-automatic TEI values are selected by the user, and their allocation is the responsibility of the user.
Automatic TEI values are selected by the network, and their allocation is the responsibility of the network.

For further information regarding point-to-point situations, see Annex A.

3.4 Control field formats

The control field identifies thgype of framewhich will be either azommand or response. The control fialdl contain
sequence numbers, where applicable.

Recommendation Q.921  (03/93) 7



Three types of control field formats are specified: numbered information transfer (I format), supervisory functions
(S format),and unnumberehformation transferand control functions (Bormat). The control field formats aghown
in Table 4.

3.4.1 Information transfer (l) format

The | formatshall be used tperform an information transfer between layemdities. The functions of N(S), N(R) and P
(defined in 3.5)are independent; that is, eacfrdamehas an N(S) sequence number, an N(R) sequence number which

may or maynot acknowledge additionafdames received bthe data linkayer entity,and a P bit thatay beset to O or
1.

The use of N(S), N(R) and P is defined in clause 5.

TABLE 4/Q.921

Control field formats

Control field bits (modulo 128) 8 7 6 5 4 3 2 1
| format N(S) 0 Octet 4
N(R) P 5
S format X X X X S S 0 1 Octet 4
N(R) PIF 5
U format M M M P/F M M 1 1 Octet 4
N(S) Transmitter send sequence number M Modifier function bit
N(R) Transmitter receive sequence number P/F  BtoWvhen issued as a command, final bit when issued as a
response
S Supervisory function bit X Reserved and set to 0

3.4.2  Supervisory (S) format

The S formatshall be used tperformdata link supervisory control functionsuch as: acknowledgefiames,request
retransmission of | frames, and request a temporary suspension of transmission of | frames. The fuN¢&R)renaof P/F
are independent, that is, eastpervisory framéhas an N(R) sequence number whiohy or maynot acknowledge
additional | frames received by the data link layer entity, and a P/F bit that may be set to 0 or 1.

3.4.3  Unnumbered (U) format

The U formatshall be used tprovide additional datéink control functions and unnumber@uformation transfers for
unacknowledged information transfer. Thesmat doeshot contain sequence numbers. It does incluBérabit that may
be setto 0 or 1.

3.5 Control field parameters and associated state variables
The various parameters associatgth the control fieldformats are described this subclause. The coding of the bits

within these parameters is such that the lowest numbered bit within the parameter field is the least significant bit.

8 Recommendation Q.921  (03/93)



3.5.1  Poll/Final (P/F) bit

All frames contain the Poll/Final (P/F) bit. TRéF bitserves a function in both commaindmesandresponse frames. In
command frames the P/F bit is referred to as the P bit. In resjpansss it is referred to dke F bit. The P bit setto 1 is
used by a data linlayer entity to solicit (poll) a responf@me fromthe peer data linkayer entity. The F bit setto 1 is
used by a data link layer entity to indicate the response frame transmitted as a result of a soliciting (poll) command.

The use of the P/F bit is described in clause 5.
3.5.2  Multiple frame operation — variables and sequence numbers

3.5.2.1 Modulus

Each Iframe issequentially numbered anday havethe value 0 throughn minus 1 (wheren is the modulus of the
sequence numbers). The modulus equals 128 and the sequence numbers cycle through the entire range, 0 through 127.

NOTE —All arithmetic operations on state varialbdesl sequenceaumbers contained in this Recommendationadiected
by the modulus operation.

3.5.2.2 Send state variable V(S)

Each point-to-point data link connection endpoint shalle an associatéd(S) when using frame commandsV(S)

denotes the sequence number of the né&nie to beransmitted. The V(S) can take on theue 0 throughn minus 1.
The value of V(S) shall be incremented byith eachsuccessive | framgansmission, and shall nekceed V(A) by
more than the maximum number of outstanding | frakn@se value ok may be in the range ofdk < 127.

3.5.2.3 Acknowledge state variable V(A)

Each point-to-point data link connection endpoint slmgle an associated V(Ayhen using Iframe commands
and supervisory frame commands/respon¥§8) identifies the last frame that has been acknowledged by fiser
[V(A) — 1 equals the N(S) of the last acknowledgémuiine]. V(A) can take othevalue 0 througn minus 1. The value
of V(A) shall be updated by the valid N(R) values received from its peeB(5&e6). Avalid N(R) value is onéhat is in
the range V(AE N(R) < V(S).

3.5.2.4 Send sequence number N(S)

Only | framescontain N(S), the send sequence number of transmiftacthés. Atthe time that an in-sequenceframe is
designated for transmission, the value of N(S) is set equal to V(S).

3.5.2.5 Receive state variable V(R)

Each point-to-point data link connection endpoint shalve an associated V(R)hen using Iframe commands and
supervisory frame commands/responses. V(R) denotes the sequence number of the next in-sequence | frame expected to be
received. V(R) can take on the value 0 thronghinus 1. The value of V(R) shall be incremented by one withettespt

of an error-free, in-sequence | frame whose N(S) equals V(R).

3.5.2.6 Receive sequence number N(R)

All | frames and supervisory frames contain N(R), the expected send sequence number ofrtioeinedtl! frame. At the
time that aframe ofthe above types idesignatedor transmissionthe value of N(R) is set equal to V(R). N(R) indicates
that the data link layer entity transmitting the N(R) has correctly receiveftaihés numbered up tnd including N(R)
-1.

3.5.3  Unacknowledged operation — variables and parameters

No variables are defined. One parameter is defined, N201 (see 5.9.3).
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3.6 Frame types

3.6.1 Commands and responses

The following commandsnd responses are used by either the user or the network datkylerkentities and are
represented in Table 5. Each déit&k connection shall support the full set cbmmandsand responses for each
application implemented. The frame types associated with each of the two applications are identified in Table 5.

Frame types associatedth an application namplemented shall be discardadd no action shall be taken as a result of
that frame.

For purposes of the LAPD procedures in each application, those encodings not idenfifaeirb are identified as
undefined command and response control fields. The actions to be taken are specified in 5.8.5.

The commands and responses in Table 5 are defined in 3.6.2 to 3.6.12.

TABLE 5/Q.921

Commands and responses (modulo 128)

Encoding
Application Format Commands Responses| 8 7 6 5 4 3 2 1|Oct
Information | (information) N(S) 0| 4
transfer N(R) Pl 5
RR (receive ready)| RR (receivereadyp O O O O O 0 1| 4
N(R) ‘ PIF| 5
Supervisory RNR (receive not RNR (receiveno0 0 0O O O 1 0 1| 4
ready) ready) N(R) ‘ PIF| 5
REJ (reject) REJ(reject)y (O O O O 1 O O 1| 4
N(R) PIF| 5
Unacknowledged SABME (set
and asynchronous balanced o 1 1|, P|1 1|1 1| 4
Multiple mode extended)
Frame
A::nl}g?r\;]vg?ogf d DM (disconnected O O O | F| 1 1|1 1) 4
Transfer mode)
Ul (unnumbered o 0O O|P|O O|1 1) 4
information)
Unnumbered DISC (disconnect) o 1 o, P|O O|1 1) 4
UA (unnumbered
acknowledgement)y 0 1 1| F| 0O 0|1 1| 4
FRMR (framereject)yl O O| F| 0O 1|1 1| 4
Connection XID (Exchange XID (Exchange
management Identification) Identification) 1 0 1 /PR1 1|1 1] 4
(Note) (Note)
NOTE — Use of the XID frame other than for parameter negotiation procedures (see 5.4) is for further study.
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3.6.2  Information (I) command

The function of the informatiofl) command is tdransfer, across a data link connection, sequentially numirarads
containing information fields provided by layer 3. This commangsed in the multiplélameoperation on point-to-point
data link connections.

3.6.3  Set asynchronous balanced mode extended (SABME) command

The SABME unnumberedommand isused to place the addressed user side or network side into ni@8uhoultiple
frame acknowledged operation.

No information field is permitted with the SABM&mmand. A datéink layer entity confirms acceptance of BABME
command bythe transmission at the first opportunity of a UA response. Upon acceptahéecofmmandthe data link
layer entity’sV(S), V(A) and V(R)are set to 0. The transmission of an SABbiEnmandndicates the clearance of all
exception conditions.

Previously transmitted framesthat are unacknowledged when thismmand is processed remain unacknowledged and
are discarded. It is the responsibility of a higleeel (for example, layer 3) dhe management entity to recovieom the
possible loss of the contents of such | frames.

3.6.4  Disconnect (DISC) command
The DISC unnumbered command is used to terminate the multiple frame operation.

No information field is permitted with thBISC command. Thelata link layer entity receivinghe DISC command
confirms the acceptance of a DISC commanthieytransmission of a UA response. The dataligkr entitysending the
DISC command terminates the multiple frame operation when it receives the acknowledging UA or DM response.

Previously transmitted framesthat are unacknowledged when thiammand is processed remain unacknowledged and
are discarded. It is the responsibility of a higlesel (for example, layer 3) dhe management entity to recovieom the
possible loss of the contents of such | frames.

3.6.5  Unnumbered information (Ul) command

When alayer 3 or management entity requests unacknowledged information traheféil unnumberedommand is
used to send information to ifeer withoutaffecting datalink layer variables. Ul command frames dot carry a
seqguence number and therefore, the Ul frame may be lost without notification.

3.6.6  Receive ready (RR) command/response

The RR supervisory frame is used by a data link layer entity to:
a) indicate it is ready to receive an | frame;

b) acknowledge previously received | frames numbered apdancluding N(R) — 1 (as defined in clause 5);
and

c) clear a busgondition that was indicated by the earlier transmission of an fR&Re bythat samedata
link layer entity.

In addition to indicating the status of a data liafer entity,the RRcommandwith the P bit set to inay beused by the
data link layer entity to ask for the status of its peer data link layer entity.

3.6.7  Reject (REJ) command/response

The REJsupervisory frame issed by a data linlayer entity torequest retransmission oframesstarting with thédrame
numbered N(R). The value of N(R) in the REJ frame acknowledges | frames numbered up to and including N(R) — 1. New
| frames pending initial transmission shall be transmitted following the retransmitted | frame(s).

Only one REJ exception condition for a given direction of information transfer is established at a time. The REJ exception

condition is cleared (reset) upon the receipt of franhewith an N(S) equal to the N(R) of the REdme. An optional
procedure for the retransmission of an REJ response frame is described in Appendix .
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The transmission of an REthme shall also indicate the clearanceanfy busycondition within the sending data link
layer entity that was reported by the earlier transmission of an RNR frame by that same data link layer entity.

In addition to indicating the status of a data liaker entity,the REJcommandwith the P bit set to inay beused by the
data link layer entity to ask for the status of its peer data link layer entity.

3.6.8  Receive not ready (RNR) command/response

The RNR supervisory frame is used by a data link layer entity to inditatsyaondition; that is, &emporary inability to
accept additional incomingffames. The value dfi(R) in the RNRframe acknowledges | framesimbered up to and
including N(R) — 1.

In addition to indicating the status of a data link layer entity, the RNR command with the P bit setytddused by the
data link layer entity to ask for the status of its peer data link layer entity.

3.6.9  Unnumbered acknowledgement (UA) response

The UA unnumbered response is used by a dataldiygr entity to acknowledgéhe receiptand acceptance of the
mode-setting commandSABME or DISC). Received mode-setting commands are not processed until the UA response is
transmitted. No information field is permitted with the UA response. The transmission of the UA response indicates the
clearance of any busy condition that was reported by the earlier transmission of an RNR framsaoyettett linklayer

entity.

3.6.10 Disconnected mode (DM) response

The DM unnumbered response is used by a datddyst entity to report tits peerthat the data linkayer is in a state
such that multiple frame operation cannot be performed. No information field is permitted with the DM response.

3.6.11 Frame reject (FRMR) response

The FRMR unnumberedesponsemay bereceived by a data linkayer entity as a report of an erroondition not
recoverable by retransmissiontbe identicalframe,i.e. at least one of the following error conditions resulfiogn the
receipt of a valid frame:

a) the receipt of a command or response control field that is undefined;
b) the receipt of a supervisory or unnumbered frame with incorrect length;
c) the receipt of an invalid N(R); or

d) the receipt of a frame with an information field which exceeds the maximum established length.
An undefined control field is any of the control field encodings that are not identified in Table 5.
A valid N(R) value is one that is in the range VEAN(R) < V(S).

An information field whichimmediately followsthe control field and consists fife octets (moduld 28 operation) is
returned with this responsed providesthe reasorfor the FRMR response. This information fidlmrmat is given in
Figure 6.

3.6.12 Exchange identification (XID) command/response

The XID frame may contain an information field in which the identification informatiorcamveyed. The exchange of
XID frames is acompelled arrangemensed in connectiomanagementi.e. when geer connection management entity
receives an XIcommand, it shall respomwith an XID response at the earligghe possible). No sequence numbers are
contained within the control field.

The information field is not mandatoowever, if a validXID commandcontains an information fieldnd thereceiver
can interpret its contents, tiheceivershould then respond with a6iD response also containing an information field. If
the information field cannot be interpreted by the receiving entity zeralength information field has been received, an
XID response framshall be issued containing a zero length information field. magimumlength of theinformation
field must conform to the value N201.
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Rejected frame Octet 5
 amone ;
V(S) 0 7

V(R) CIR 8

0 0 0 0 z Y X W 9

T1161650-94/d06

NOTES

1 Rejected frame control field is the control field of the received frame which caused the frame reject. When
the rejected frame is an unnumbered frame, the control field of the rejected frame is positioned in octet 5, with
octet 6 set to 0000 0000.

2 V(S) is the current send state variable value on the user side or network side reporting the rejection condition.
3 CI/R is set to 1 if the frame rejected was a response and is set to 0 if the frame rejected was a command.

4 V(R) is the current receive state variable value on the user side or network side reporting the rejection
condition.

5 W set to 1 indicates that the control field received and returned in octets 5 and 6 was undefined.

6 X set to 1 indicates that the control field received and returned in octets 5 and 6 was considered invalid
because the frame contained an information field which is not permitted with this frame or is a supervisory or
unnumbered frame with incorrect length. Bit W must be set to 1 in conjunction with this bit.

7 Y set to 1 indicates that the information field received exceeded the maximum established information field
length (N201) of the user side or network side reporting the rejection condition.

8 Z set to 1 indicates that the control field received and returned in octets 5 and 6 contained an invalid N(R).
9 Octet 7 bit 1 and octet 9 bits 5 through 8 shall be set to 0.

FIGURE 6/Q.921
FRMR information field format — extended (modulo 128) operation

Sending or receiving an XID frame shall have no effect on the operatimut@ or state variables associatéth the data
link layer entities.

4

4.1

Elements for layer-to-layer communication

General

Communications between layers and, for this Recommendation, between the dateefliakd thelayer management are
accomplished by means of primitives.

Primitives represent, in an abstract wéye logical exchange of informaticand controlbetween the data link and
adjacent layers. They do not specify or constrain implementations.
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Primitives consist of commands and their respective responses associated sétivites requested of a lower layer. The
general syntax of a primitive is:

XX — Generic name — Type: Parameters
where XX designates the interface across which the primitive flows. For this Recommendation, XX is:

— DL for communication between layer 3 and the data link layer;

PH for communication between the data link layer and the physical layer;

MDL for communication between the layer management and the data link layer; or
—  MPH for communication between the management entity and the physical layer.
4.1.1  Generic names

The generic name specifi¢ise activity that should beperformed. Table 6 illustratethe primitives defined inthis
Recommendation. Note that not all primitives have associated parameters.

The primitive generic names that are defined in this Recommendation are:

4.1.1.1 DL-ESTABLISH

The DL-ESTABLISH primitives areised to request, indicate aoainfirm the outcome ofthe procedurefor establishing
multiple frame operation.

4.1.1.2 DL-RELEASE

The DL-RELEASE primitives aresed to request, indicate acdnfirm the outcome ofthe procedurefor terminating a
previously established multiple frame operation, or for reporting an unsuccessful establishment attempt.

4.1.1.3 DL-DATA

The DL-DATA primitives areused to request and indicate SDUs contaitaggr 3 PDUswhich are to be transmitted, or
have been received, by the data link layer using the acknowledged information transfer service.

4.1.1.4 DL-UNIT DATA

The DL-UNIT DATA primitives areused to request and indicate SDUs contaifaygr 3 PDUs which are to be
transmitted, or have been received, by the data link layer using the unacknowledged information transfer service.

4.1.1.5 MDL-ASSIGN

The MDL-ASSIGN primitives are used by the layer management entity to request that the dateeliaksociatthe TEI

value containeavithin the parameter data d@he primitive with the specified Connection Endpoiauffix (CES),across
all SAPIswhich support point-to-point data links. TMDL-ASSIGN primitive isused by the data linlayer toindicate

to the layer management entity the need for a TEI value to be associated with the CES speciffgihitivieeparameter
data.

4.1.1.6 MDL-REMOVE

The MDL-REMOVE primitives araised by thdayer management entity tequest that the data lid&yer remove the
association of the specifielEl valuewith the specified CESycross all SAPIsvhich support point-to-point data links.
The TEl and CES are specified by the MDL-REMOVE primitive parameter data.

4.1.1.7 MDL-ERROR

The MDL-ERROR primitives areised to indicate to the connectiomnagement entitthat an error has occurred,
associated with previous management function request or detectedesuli of communicatiowith the data linKayer
peer entity. The layer management entitsty respond with an MDL-ERRORrimitive if the layer management entity
cannot obtain a TEI value.
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TABLE 6/Q.921

Primitives associated with this Recommendation

Type Parameters
Parameter data
Generic name Request | Indication Response  Confirm PriorityParameter contents
indicator data

L3 - L2 (Note 1)

DL-ESTABLISH X X - X - - -

DL-RELEASE X X — X - - -

DL-DATA X X - - - X Layer 3 PDU
(peer-to-peer message)

DL-UNIT DATA X X - - - X Layer 3 PDU
(peer-to-peer message)

M o L2

MDL-ASSIGN X X - - - X TEl value, CES (Note 2)

MDL-REMOVE X - — — — X TEl value, CES

MDL-ERROR - X X - - X Reason for error message

MDL-UNIT DATA X X - - - X Layer management PDU
(peer-to-peer message)

MDL-XID X X X X - X Connection management
PDU (peer-to-peer XID
frame)

L2 - L1

PH-DATA X X - - X X Data link layer PDU
(peer-to-peer frame)

PH-ACTIVATE X X - - - - -

PH-DEACTIVATE - X - - - - -

M o L1

MPH-ACTIVATE - X - - - - -

MPH-DEACTIVATE X X - - - - -

MPH-INFORMATION - X - - - X Connected/disconnected

X Exists

— Does not exist
L3 - L2 Layer 3/data link layer boundary
L2 - L1 Data link layer/physical layer boundary

M o L2 Management entity/data link layer boundary
M o L1 Management entity/physical layer boundary
NOTES

1 Although not shown below, theES is implicitlyassociated with each L3-L2 primitive, indicatitige applicable connection
endpoint.

2 TEl value is included only in the MDL-ASSIGN request.
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4.1.1.8 MDL-UNIT DATA

The MDL-UNIT DATA primitives are used to requeand indicate SDUs containirigyer management PDWehich are
to be transmitted, or have been received, by the data link layer using the unacknowledged information transfer service.

4.1.1.9 MDL-XID

The MDL-XID primitives areused by the connectiananagement entity to requestd respond to the data litdyer and
by the data linkayer toindicate andconfirm tothe connectiormanagement entity service dafaits which are to be
transmitted, or have been received, by the data link layer using the XID procedures.

4.1.1.10 PH-DATA

The PH-DATA primitives areised to request and indicate SDUs contaifiiagnesusedfor data linklayer peer-to-peer
communications passed to and from the physical layer.

4.1.1.11 PH-ACTIVATE

The PH-ACTIVATE primitives areused to request activation of tipaysical layer connection or tadicate that the
physical layer connection has been activated.

4.1.1.12 PH-DEACTIVATE

The PH-DEACTIVATE primitive is used to indicate that the physical layer connection has been deactivated.
4.1.1.13 MPH-ACTIVATE (see Appendix Ill)

The MPH-ACTIVATE primitive is used to indicate that the physical layer connection has been activated.

4.1.1.14 MPH-DEACTIVATE (see Appendix I1l)

The MPH-DEACTIVATE primitives areised to request deactivation of thieysical layer connection or todicate that
the physical layer connectiomas been deactivated. The MIBEEACTIVATE request primitive igor use by the network
side system management entity.

4.1.1.15 MPH-INFORMATION

The MPH-INFORMATION primitive is for use bthe user sidéayer management entitgndprovides an indication as to
whether the terminal is:

— connected; or

— disconnected or unable to provide sufficient power to support the TElI management procedures.
4.1.2  Primitive types
The primitive types defined in this Recommendation are:
4.1.2.1 request
The request primitive type is used when a higher layer or layer management is requesting a service from the lower layer.
4.1.2.2 indication
The indication primitive type is used by a layer providing a service to inform the higher layer or layer management.

4.1.2.3 response

The response primitive type is used by layer management as a consequence of the indication primitive type.
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4.1.2.4 confirm

The confirm primitive type isised by thdayer providingthe requestedervice to confirmthat theactivity has been
completed.

Figure 7 illustrates the relationship of the primitive types to layer 3 and the data link layer.

Layer 3
A
Confirm  —»| [+—— Request Indication —| [+— Response
N — SAP N —
A 4 A 4
Data link B i S A
layer « — — N
T T1161670-94/d07

Layer 2
peer-to-peer
protocol

FIGURE 7/Q.921
Relationship of the primitive types to layer 3 and the data link layer

4.1.3 Parameter definition

A parameter consists of two parts, the priority indicator and parameter data such as: service user data, reasons or TEI.

4.1.3.1 Priority indicator

SinceseveralSAPsmay exist on the network side or user side, SDUs sent acrosSARenay contend with those sent
across other SAHsr the physical resources available for information transfer. The primriticator is used to determine
which SDU will have greater priorityvhen contention exists. Theiority indicator is only needed #te user side for

distinguishing SDUs sent across the SAP with a SAPI value of O from all other SDUs.

4.1.3.2 Parameter data

The parameter data is associated with a priméive containgnformation related to theervice. Inthe case othe DATA
primitives, the parameter data contains the SDU which allowsettvice user to transnits PDU to thepeer service user
entity. For examplethe DL-DATA parameterdata containgayer 3 information. The PH-DATA parametata contains
the data link layer frame.

NOTE — The operationacross the data linlkayer/layer 3boundary shall be such that tteyer sending grimitive can
assume a temporal order of the bits within the parandeterand thathe layerreceivingthe primitive can reconstruct the information
with its assumed temporal order.
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4.2 Primitive procedures

4.2.1 General

Primitive procedures specifthe interactions between adjacdayers to invokeand provide a service. The service
primitives represent the elements of the procedures.

In the scope of this Recommendation the interactions between layer 3 and the data link layer are specified.

4.2.2  Layer 3-—Data link layer interactions

The states of a data link connection endpaiaty bederived from the internal states of the data litkyer entity
supporting this type of a data link connection.

Data link connection endpoint states are defined as follows:
a) Broadcast data link connection endpoint:
— information transfer state
b) Point-to-point data link connection endpoint:
— link connection released state
— awaiting establish state
— awaiting release state

— link connection established state
The primitives provide the procedural means to specify conceptually how a data link service user can invoke a service.

This subclause defines the constraints on the sequences in whiaimnttiees may occur. The sequences are related to
the states at one point-to-point data link connection endpoint.

The possible overall sequences of primitives at a point-to-pointlidatzonnection endpoint are defined in the state
transition diagram, Figure 8. Thiak connection releasedndlink connection establishestates are stable states whilst
the awaiting establistandawaiting releasestates are transition states.

The model illustratethe behaviour olayer 2 as seen by layer 3. This model assuhegstheprimitives passed between
layers are implementagsing a first in first out queue. In this model, “collisions” of reqaest indicationprimitives can
occur thereby illustrating actionthat seem to be in conflictvith the actuallayer 2 protocol description. Isome
implementations, these collisions could occur.

4.3 Block interaction diagram of the data link layer

Subclauset.1 defines theprimitives associatedvith this Recommendatiorand 4.2defines theprimitive procedures
between layer 3 and the data link layer.

Subclause 5.4/Q.920 [Hrovides a functional block diagrawhich includes the functionddlocks relevant tahe data
link layer.

This subclause clarifies how the primitives defined in this Recommendation apply to the various functional blocks.
A block interaction diagram relatéise service primitives to these functional bloakkich have tointeract, see Figure 9.
Additional signals are needed for the internal use within the datéalek forthe communication between pointjoint
link procedures or broadcast link procedures, respectively, and the multiplex procedure.

The Figure 9 is an aid to illustrate the relationship betwegious functional blocks. It is ndhtended to constrain

implementation. The primitives contained in Figure 9 are those definkd.i®ther additiongbrimitives may bedefined
in other Recommendations, e.g. dealing with maintenance requirements.
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FIGURE 8/Q.921

State Transition Diagram for sequences of Primitives at a point-to-point
Data Link Connection as seen by Layer 8Note 1)
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NOTES to Figure 8/Q.921

1 If the data link layer entity issues a DL-ESTABLISH indication (this applies to the case of data link layer initiated or
peer system initiated re-establishment), DL-RELEASE confirm or DL-RELEASE indication, this indicates the discard of all the
data link service data units representing DL-DATA requests.

2 This primitive notifies layer 3 of link re-establishment.

3 This primitive will occur if a DL-RELEASE request collides with a DL-RELEASE indication.

4 This primitive will occur if a DL-ESTABLISH request collides with a DL-ESTABLISH indication.
5 This primitive will occur if a DL-RELEASE request collides with a DL-ESTABLISH indication.

6 This primitive will occur if a DL-ESTABLISH request (this applies to the case of layer 3 initiated re-establishment)
collides with a DL-RELEASE indication. Since this DL-RELEASE indication is not related to the DL-ESTABLISH request, the
data link layer will establish the link and issue a DL-ESTABLISH confirm. It may also occur if establishment was initiated
upon receipt of an unsolicited DM response with the F bit set to 0.

7 This primitive will occur as a result of multiple collisions of primitives. If a first DL-ESTABLISH request collides with a
DL-RELEASE indication, the data link layer will establish the link and issue a DL-ESTABLISH confirm (see Note 6). This
DL-ESTABLISH confirm (it is related to the first DL-ESTABLISH request) would collide with a subsequent DL-ESTABLISH
request which may be issued since layer 3 is not aware that the DL-RELEASE indication was not related to the first
DL-ESTABLISH request. Since layer 3 relates this DL-ESTABLISH confirm to the subsequent DL-ESTABLISH request it
assumes that the data link layer is in the link connection established state, but the data link layer will re-establish the link and
issue again a DL-ESTABLISH confirm.

8 This primitive will occur if a DL-ESTABLISH request (this applies to the case of layer 3 initiated re-establishment)
collides with a DL-RELEASE indication. Since this DL-RELEASE indication is not related to the DL-ESTABLISH request, the
data link layer will try to establish the link and if this is not possible, it issues a DL-RELEASE indication.

9 This primitive will occur as a result of multiple collisions of primitives. If a first DL-ESTABLISH request collides with a
DL-RELEASE indication, the data link layer will establish the link and issue a DL-ESTABLISH confirm (see Note 6). This
DL-ESTABLISH confirm may collide with a subsequent DL-ESTABLISH request and the data link layer will re-establish the
link and issue again a DL-ESTABLISH confirm (see Note 7). This second DL-ESTABLISH confirm (it is related to the second
DL-ESTABLISH request) may collide with a subsequent DL-RELEASE request which may be issued since layer 3 is not aware
that the DL-RELEASE indication was not related to the first DL-ESTABLISH request. Since layer 3 relates this first
DL-ESTABLISH confirm to the subsequent DL-ESTABLISH request it assumes the data link layer in the link connection
established state, but the data link layer will re-establish the link and issue again a DL-ESTABLISH confirm (see Note 7).
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5 Definition of the peer-to-peer procedures of the data link layer

The procedures for use by the data link layer are specified in the following subclauses.

The elements of procedure (frame types) which apply are:

a) for unacknowledged information transfer (see 5.2):
Ul-command;

b) for multiple frame acknowledged information transfer (see 5.5 to 5.8):
SABME-command;
UA-response;
DM-response;
DISC-command;
RR-command/response;
RNR-command/response;
REJ-command/response;
[-command,;

FRMR-response (see Note);

NOTE — An FRMR-response shaldt be generated bydatalink layer entity; however, on receipt tfis
frame actions according to 5.8.6 of this specification shall be taken.

c) for connection management entity information transfer:

XID-command/response.

5.1 Procedure for the use of the P/F bit

5.1.1  Unacknowledged information transfer

For unacknowledged information transfer the P/F bit is not used and shall be set to O.
5.1.2  Acknowledged multiple frame information transfer

A data linklayer entity receiving aBABME, DISC, RR, RNR, REJ or frame,with the P bit set to 1, shall set the F bit
to 1 in the next response frame it transmits, as defined in Table 7.

TABLE 7/Q.921

Immediate response operation of P/F bit

Command received with P bit = 1 Response transmitted with F bit = 1
SABME, DISC UA, DM
I, RR, RNR, REJ RR, RNR, REJ (Note)

NOTE — A LAPBdata linklayer entity may transmit aRRMR or DM response witthe F bit set to 1 in
response to an | frame or supervisory command with the P bit set to 1.

5.2 Procedures for unacknowledged information transfer
5.2.1  General

The procedures which apply to the transmission of information in unacknowledged operation are defined below.
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No data link layer error recovery procedures are defined for unacknowledged operation.

5.2.2  Transmission of unacknowledged information

NOTE 1 — The term “transmission of a Ul frame” refershiedelivery of a Ul frame byhe data linkayer to the physical
layer.

SDUs to beconveyed by means of unacknowledged information transfer are pasbeddata linklayer by layer 3 or
management entities using the primitives DL-UNIT DATA request or MDL-UNIT DATA request, respectively. The SDUs
passed by layer 3 or layer management shall be transmitted in a Ul command frame.

For broadcast operation, th&l value inthe Ulcommand address fiekhall be set td27 (binary 111 1111, thegroup
value).

For point-to-point operation, the appropriate TEI value shall be used.
The P bit shall be set to 0.

In the case of persistent layer 1 deactivatithe data linklayer will be informed by an appropriate indication. Upon
receipt of this indication, all Ul transmission queues shall be discarded. At the network sislestén® management
entity provides that the PH-DEACTIVATE indication primitive will be issued only if persistent deactivation has occurred.
However, at the user side, the conditions to issue a PH-DEACTIVATE indication prihépend on thénplementation

of the physical layer.

NOTE 2 — The network side system management deactivation procethanglsl ensure that layer 1 is not deactivated
before all Ul data transfer is completed.

5.2.3  Receipt of unacknowledged information
On receipt of a Ul commarfdamewith a SAPI which is supported by theeceiverand TEI which has been assigned to
thereceiverthe contents of the information field shall be passed téafrex 3 or management entitging the data link

layer to layer 3 primitive DL-UNITDATA indication orthe data linkayer to management primitive MDL-UNIT DATA
indication, respectively. Otherwise, the Ul command frame shall be discarded.

5.3 Terminal endpoint identifier (TEI) management procedures

5.3.1  General

This subclause defines ti&l management protocols faiEl values to baisedfor point-to-pointdata link connections
(TEI value is inthe rangefrom 0 through 126). In particular, theublcause is not applicable to tinrmnagement of the
group TEI (TEI = 127).

TEI management is based on the following procedural means:

TEI assignment procedures (see 5.3.2);

TEI check procedures (see 5.3.3);

TEI removal procedures (see 5.3.4);

optional user equipment initiated TEI Identity verify procedures (see 5.3.5).

A user equipment in th€El-unassignedtate shall use thEEl assignment procedures to enter Tigl-assignedstate.
Conceptually, these procedures exist inl#lyer management entity. The layer management entithe@network side is
referred to as the Assignment Source Point (ASP) in this Recommendation.

The purpose of these procedures is to:

a) allow automatic TEIl equipment to request the network to assigh waluethat the data linkayer entities
within the requesting user equipment will use in their subsequent communications;

b) allow a network to remove a previously assigned TEI value from specific or all user equipment;
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c) allow a network to check:
— whether or not a TEI value is in use; or
— whether duplicate TEI assignment has occurred;

d) allow user equipment the option to request that the network invoke TEI check procedures.

The user sidéayer management entighall instruct the user data litéyer entities toremoveall TEI valueswhen it is
notified that the terminal is disconnected at the interface (as defined in Recommendation 1.430).

Additionally, the user sidayer management entighould instruct the user data lifdyer entity toremove a TEhalue
for its own internal reason@or example, losinghe ability tocommunicatewith the network). Théayer management
entity shall use the MDL-REMOVE request primitive for these purposes.

Subclause 5.3.4.1 includes the actions taken by a data link layer entity receiving an MDL-REMOVE request primitive.

Typically, oneTEI value would beused by the user equipmeffior example, a datlnk layer entitywhich has been
assigned dEl value could usehat value forall SAPs which it supports). If required, a numbeM&l valuesmay be
requested by multiple use of the procedures definégl3rR. It shall be theesponsibility of the user to maintain the
association between TEI and SAPI values.

The initiation of TEl assignment procedures occurs on the receipt of a refpwesstablishment or unacknowledged
information transfer while in the TEIl-unassigned state. The datdalek entityshallinform the layer management entity
using theMDL-ASSIGN indication primitive. Alternativelythe user sidéayer management entityay initiate the TEI
assignment procedures for its own reasons.

NOTE - Inthe case ofnitialization from a no power conditiorthe user equipment should postpone s$tert of the
TEI assignment procedure until a layer 2 service that needs a TEl is to be provided.

All layer management entity PDWUsedfor theseTEI management procedures are transmitted to, or recéiver the
data linklayer entity inthe form of SDUs using the MDIUNIT DATA request primitive, othe MDL-UNIT DATA
indication primitive, respectively. The datdéink layer entity shall transmit SDUdor the support ofmanagement
procedures in Ul command frames. The SAPI value shall be 63. The TEI value shall be 127.

5.3.2  TEl assignment procedure

If the user equipment is of the non-automatic TEI assignment catégeryser sidéayer management entighall deliver
the TEI value to be used to the data link layer entity(s) via the MDL-ASSIGN request primitive.

If the user equipment is of the automaliEl assignment category, upadnitiation of the automaticTEl assignment
procedure, the user side layer management entity shall transmit to its peer a message containing the following elements:

a) message type = ldentity request;
b) Reference number (Ri); and
c) Action indicator (Ai).

The Reference numbdRj, shall be used to differentiate between a number of user equipmentmadycimultaneously
request assignment ofT&l value. The Ri shall be 2 octets in lengthd shall beandomly generated for eacbquest
message by the user equipment.

All values in the range 0 to 65535 shall be available from the random number generator.

NOTE — The design dhe random number generator shomlihimize the probability of identicaleferencenumbersbeing
generated by terminals which initiate th€El assignment procedures simultaneoublgwever,there exists a small probabilithat
double assignment will occur. Possible procedures to resolve this problem are listed in 5.3.3 to 5.3.5.
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The single-octet Action indicator, Ai, shall be used to indicate a request to thloABE assignment ainy TEI value
available.

The coding of the Ai shall be Ai =127. This Ai value requests the ASP to assign any TEI value.
A timer T202 shall be started.

The ASP, on receipt of the Identity request message, shall either:
— select a TEl value;

— deny Identity requestsith Ai values inthe range 64-126, or ignotdentity requestsvith the Aivalue in
the range 0-63; or

— ignore thddentity requesimessage if a previous ldentitgquestmessagéehat contains an identical Ri has
been receivednd noresponse has been issued. In this case, the ASP shall not aSEigwabue to either
request.

Selection of a TEI value shall be on the basis of information stored at the ASP. This may consist of:
— amap of the full range of automatic TEI values; or

— anupdated list of all automatic TEI values available for assignment, or a smaller subset.

The ASP,after having selectethe TEI value, shallinform the network data linkayer entities by means of the
MDL-ASSIGN request primitive and transmit to its peer a message containing the following elements:

a) message type = ldentity assigned,;
b) Reference number (Ri); and

c) the assigned TEI value in the Ai field.
If the available TEI information/resources are exhausted, a TEI check procedure should be initiated.

A user siddayer management entity receivitiys Identity assigneanessagehall comparethe TEI value inthe Ai field

with its own TEI value(s) (if any) to see if it is already allocated if an Identity requestsage ioutstanding.
Additionally, the TEI value inthe Ai field may becomparedwith its TEI(s) onthe receipt of allldentity assigned
messages.

If there is a match, the management entity shall either:
— initiate TEI removal; or

— initiate the TEI identity verify procedures.

If there is no match, the user side layer management entity shall:
— comparehe Rivaluewith any outstanding Identity requestessageaand if it matches, consider the TEI
value assigned tthe user equipment, discard thedue ofRi, inform the user side data linkyer entities
by means of the MDL-ASSIGN request primitive and stop timer T202;
— compare the Ri value with any outstanding Identity request message and if there is no match, do nothing;

— ifthere is no outstanding Identity request message, do nothing.

When the data linkayer receiveshe MDL-ASSIGN request primitivefrom the layer management entitthe data link
layer entity shall:

— enter the TEl-assigned state; and
— proceed with data link establishment proceduresDE&STABLISH request primitive ioutstanding, or

proceed with the transmission of a Wbmmand frame if a DL-UNITDATA request primitive is
outstanding.
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To deny an Identity request message, the ASP shall transmit to its peer a message containing the following elements:
a) message type = Identity denied;
b) Reference number (Ri); and

c) the value of TEI which is denied in the Ai field (a value of 127 indicates that no TEI values are available).

5.3.2.1 Expiry of timer T202

If the userreceives either no response or an Idertépiedmessage tits Identity requestnessagethen onexpiry of
timer T202, the timer shall be restarted and the Identity request message shall be retransmitted with a new value of Ri.

After N202 unsuccessfudttempts to acquire 8EI value, thelayer management entishall inform the data linklayer
entity using the MDL-ERROR respongeimitive. The data linklayer entity receivinghe MDL-ERROR response
primitive shall respond with thdL-RELEASE indicationprimitive if a requestfor establishmenthad previously
occurred, and shall discard all unserviced DL-UNIT DATA request primitives.

The values of T202 and N202 are specified in 5.9.

The TEI assignment procedure is illustrated in Figure 10.

User side ASP

Ul (SAPI, TEI) [ID request, Ri, Ai]
Start T202
Stop T202 Ul (SAPI, TEI) [ID assigned, Ri, Ai]

or
Ul (SAPI, TEI) [ID denied, Ri, Ai]
T1147190-92/d10

ID Identity
SAPI Service access point identifier = 63
TEI Group TEI =127
Ai Action indicator (see Table 8)
Ri Reference number
() Contents of the data link layer command address field
[1 Contents of the data link layer command information field

FIGURE 10/Q.921
TEI assignment procedure

5.3.3  TEI check procedure

5.3.3.1 Use of the TEI check procedure

The TEI check procedure shall be used in & audit andrecoveryprocedures. Th&El check procedure allows the
network side layer management entity either:

— to establish that a TEI value is in use; or

— to verify duplicate TEI assignment.
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The TEI check procedure for verifyinduplicate TEl assignmenimay also optionally be invoked as a response to an
Identity verify request message from the user equipment.

5.3.3.2 Operation of the TEI check procedure

The TEI check procedure is illustrated in Figure 11.

User side ASP
Ul (SAPI, TEI) [ID check request, Ai]
- Start T201
Ul (SAPI, TEI) [ID check response, Ri, Ai]
v Expiry
T1147200-92/d11
1D Identity
SAPI SAPI =63
TEI TEI =127
Ai Action indicator (see Table 8)
Ri Reference number
() Contents of the data link layer command address field
[ Contents of the data link layer command information field

FIGURE 11/Q.921
TEI check procedure

The ASP shall transmit a message containing the following elements:

a) message type = ldentity check request; and

b) Ai field which contains thelEl value to be checked dhe value 127 whenall TEI values are to be

checked.

Timer T201 shall be started.

If any user equipment has been assigned Hievalue specified irthe identity check requestessage, ishall respond by
transmitting a message containing the following elements:

a) message type = Identity check response;

b) the TEI value in the Ai field; and

c) Reference number (Ri).

NOTE — The randomly-generated Ri is present in the Identity check response message to ensure that in the wase where
than one user equipment happens to commence transmission of the Identity check response message at precidatyettieesatne
first “0” bit of the openingflag coincides)due todifferent Ri values a collision at layer 1 (see ISDser-network interfaces;
Recommendation.430 [5] for clarification) occurs. The resolution of théllision results in multiple Identity check response

messages.

When the TEI check procedure is used to verify duplicate TEI assignment:

— if more than one identitycheck response messagéh the Ai field indicating identicallEl values is
received within the T201time period,then duplicateTElI assignment shall be considered present;
otherwise the request shall be repeated once and timer T201 restarted;
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— if more than oneldentity check response messagith the Ai field indicating identicallEl values is
received within the second T201 time period, duplicate TEI assignment shall be considered present;

— if no Identity check response message is received aftefTB6th periods, th&@El value shall be assumed
to be free and available for (re)assignment;

— if one Identity check response message is received in one oif ®@thperiods, thdEl value shall be
assumed to be in use.

When theTEI check procedure is used to test wheth&Ehvalue is in use, it is completed uptire receipt of the first
TEI Identity check response message, and the TEI value is assumed to be in use. Otherwise:

— if no Identity check response message is recewtdn T201, the identitccheck requestnessagehall be
repeated once and timer T201 restarted,;

— if no Identity check response message is received thateseconddentity check request message, the
TEI value shall be assumed to be free and available for reassignment.

If the Ai value inthe Identity check requeshessage igqual to 127, it igpreferred that the receiving user sidger
management entity respond with a single Identity check response message that containsTal @athes in usevithin

that user equipment (see 5.3.6.5). If an Identity check reqessstagevith Ai equal to127 istransmitted and aldentity

check response message is received making use of the extension facility, each Ai variable in the Ai field shall be processed
as if received in separate Identity check response messages for parallel Identity check request messages.

5.3.4  TEl removal procedure

When the network sid@yer management entity determirteat theremoval of a TElalue (seé.3.4.2) isnecessary, the
ASP shall transmit a message containing the following elements and issue an MDL-REMOVE request primitive:

a) message type = Identity remove; and

b) TEI value which is to beremoved, asndicated in the Ai field (thevalue 127 indicates that all user
equipments should remove their TEI values; otherwise, the specific TEI value should be removed).

The Identity remove message shall be sent twice in succession, to overcome possible message loss.

When the user sidayer management entity determirtkeat theremoval of a TEvalue is necessary (sBe3.4.2), it shall
instruct the data linkayer entity to enter th@El-unassignedstate, using the MDL-REMOVE requeastimitive. This
action would also be taken for all TEI values when the Ai field contains the value of 127.

Further action to be taken shall be either initiation of autor&iassignment for aew TEI value or notification to the
equipment usefor the needor corrective actiorfthat is, when equipment uses a non-automticvalueand does not
support the automatic TEI assignment procedure.)

5.3.4.1 Action taken by the data link layer entity receiving the MDL-REMOVE request primitive

A data link layer entity receiving an MDL-REMOVE request primitive shall:

a) if no DL-RELEASE request primitive igutstanding and the user equipment is not inTtB&assigned
state, issue a DL-RELEASE indication primitive; or

b) if a DL-RELEASE request primitive is outstanding, issue a DL-RELEASE confirm primitive.

The data link layer entity shall then enter Ti&l-unassignedtate after discarding the contents of both Ul and | queues.
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5.3.4.2 Conditions for TEI removal

At the user equipment, automatic TEI values shall be removed under the following condition:
a) on request from the ASP by an Identity remove message;
b) on receipt of an MPH-INFORMATION indication (disconnected) primitive;

c) on receipt on an MDL-ERROR indicatigmimitive indicating that the data linlayer entityhas assumed
possible duplicate assignment ofT&l value, ratherthan requesting &El check procedure by the
transmission of an Identity verify message; or

d) on receipt of an Identity assigneetssageontaining alEl value inthe Al field, depending upon whether
or not an Identity request message is outstanding. If an Identity reqesstge isutstanding and the TEI
received inthe Ai field isalready in usevithin the user equipment (s&e3.2), then the usexguipment
shall eitherremovethe TEI value or invokethe TEI Identity verify procedures. If an Identity request
message isot outstanding, then the user equipment shall either do noththgok if theTEl received in
the Ai field is already in use within the user equipment. If the TEI is in use, the user equipment shall either
remove the TEI value or invoke the TEI Identity verify procedure.

At the user equipment, non-automaliel valuesmay beremovedand anappropriate indication shall beade tathe user
under the following conditions:

i) onrequest from the ASP by an Identity remove message; or

ii) on receipt of an MDL-ERROR indicatioprimitive indicating that the data linlayer entityhas assumed
possible duplicate assignment ofT&l value, ratherthan requesting d&El check procedure by the
transmission of an Identity verify request message.

At the network side, automatic TEI values should be removed under the following conditions:
1) following a TEI audit procedure showing that a TEI value is no longer in use;
2) following a TEI audit procedure showing that duplicate TEI assignment has occurred; or

3) on receipt of an MDL-ERROR indicatigimitive indicating a possible duplicaléEl assignment, which
may be confirmed by the invocation of the TEI check procedures.

At the network side, non-automatic TEI values should be removed under the following conditions:
— following a TEI audit procedure showing that duplicate TEIl assignment has occurred; or

— on receipt of an MDL-ERROR indicatigurimitive indicating a possible duplicaféel assignment, which
may be confirmed by the invocation of the TEI check procedures.

5.3.5  TEl identity verify procedure

5.3.5.1 General

The TEI identity verify procedure allows the user sildger management entity to hathee capability to requedhat the
network invoke the identity check procedure for verification of duplicate TEI assignment.

The TEI identity verify procedure is optional for both the network and user equipment.

5.3.5.2 Operation of the TEI identity verify procedure
The TEI identity verify procedure is illustrated in Figure 12.

The user equipment shall transmit an Identity verify message containing the following elements:
a) message type = Identity verify request;
b) the TEI value to be checked in the Ai field; and

c) the Rifield, which is not processed by the network and is coded 0.

Timer T202 is started.
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User side ASP

Start T202 Yisap; g
D verify 5;

(1D check et A —— start T201

Stop T202

v Expiry of T201
T1161680-94/d12

NOTE — The Ai in the ID verify message will be in the range 0 to 126. Ai = 127 is not allowed.

SAPI SAPI =63

TEI TEI =127

ID Identity

Ai Action indicator (see Table 8)

Ri Reference number

() Contents of the data link layer command address field
[ Contents of the data link layer command information field

FIGURE 12/Q.921
TEI identify verify procedure

The ASP, on receipt of thEEI Identity verify messagshall, if implementedinvoke the TEI check procedure as defined
in 5.3.3. This will result in the ASP sending an Identity check request message to the user equipment.

The user sidéayer management entity receives an Identity ciegkestmessagavith the contents of the Ai field equal
to its TEI value (forwhich verification has been requested) or vakie 127 (indicating that allTEl values are to be

checked), it shall stop timér202. Inany case, ishall respond to an Identity check requestssage according to the
TEI check procedure as defined in 5.3.3

5.3.5.3 Expiry of Timer T202
If the user equipmeneceives no ldentity check requestssagevith an Ai equal to itSEl or an Aiequal to127 before
the expiry of timerT202, the user sidayer management entighall restart thémer and theTEl Identity verify message

shall be retransmitted. If no Identity check requastsage is received frafne ASPafterthe second TEI Identityerify
request message, the TEI shall be removed.

5.3.6 Formats and codes

5.3.6.1 General

All messages used for TElI management procedures are carried in the information field of Ul command frames with a SAPI
value set to 63 (binary 11 1111) and TEI value set to 127 (binary 111 1111).

All messages have the structure shown in Figure 13.
Fields that are not used in a specific message are coded all zeros, and are not to be processed by either side.
The coding of each field for the various messages is specified in Table 8.

E is the Action indicator field extension bit (see 5.3.6.5).
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8 7 6 5 4 3 2 1
Octet
Management entity identifier 1
Reference number 2
3
Message type 4
Action indicator E 5

T1161690-94/d13

FIGURE 13/Q.921
Messages used for TEI management procedures

TABLE 8/Q.921

Codes for messages concerning TEI management procedures

Management
Message name entity ,?ue%et:(é?%? MteSS:ge Action indicator Ai
identifier yp

Identity request (user to 0000 1111 0-65535 0000 0001 Ail27, Any TEI value acceptable
network)
Identity assigned 0000 1111 0-65535 0000 001d Ai64-126, Assigned TEI value
(network to user)
Identity denied 0000 1111 0-65535 0000 0011 Ai64-126, Denied TEI value
(network to user)

Ai =127, No TEI value available
Identity check request | 0000 1111 Not used (coded 0) | 0000 0100 Ai =127, Check all TEI values
(network to user)

Ai =0-126, TEI value to be checked
Identity check response 0000 1111 0-65535 0000 0101 Ai0=126, TEIl value in use
(user to network)
Identity remove 0000 1111 Not used (coded 0) | 0000 0110 Ai =127, Request for removal of all
(network to user) TEI values

Ai =0-126, TEI value to be removed
Identity verify (userto | 0000 1111 Not used (coded 0) | 0000 0111 Ai =0-126, TEI value to be checked
network)
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5.3.6.2 Layer management entity identifier

For TEI administration procedures, tfeyer management entity identifier octet0i@00 1111 Other values are reserved
for further standardization.

5.3.6.3 Reference number (Ri)

Octets 2 and 3 contain Ri. When used, it can assume any value between 0 and 65535.

5.3.6.4 Message type

Octet 4 contains the message type. The purpose of the message type is to identify the function of the message being sent.

5.3.6.5 Action indicator (Ai)

The Ai field is extended by reserving the first transmitted bit of the Ai field octets to indicate the final octet of the
Ai field.

Ai variables in the Ai field are coded as follows:
a) bit 1 is the extension bit and is coded as follows:
— 0Otoindicate an extension (see Note), and
— 1toindicate the final octet;
b) bits 2 to 8 contain the Action indicator.

The purpose of the Action indicator is to identify the concerned TEI value(s).

NOTE — Theuse of the extension mechanism is confined to the Identity Check Responsalivdfiéime TEI values in use
within a user equipment are to be reported in a single Identity Check Respgmmrseeceipt of an Identity Check Request with an
Ai equal to 127 (see 5.3.3.2).

5.4 Initialization of data link layer parameters

54.1 General

Each data linklayer entity has an associated data link connectioanagement entity. The datenk connection
management entity halse responsibilityfor initializing the linkparameters necessary for correct peer-to-peer information
transport.

The method of initialization of the parameters follows one of the two methods below:
— initialization to the default values as specified in 5.9; or

— initialization based on thgalues supplied by its peer entity (automatic negotiation of dataldiyer
parameters).

Typically, afterthe assignment of &El value tothe management entityhe data link connectiomanagement entity is
notified by its layer management entity that parameter initialization is required.

After parameter initializationthe data link connectiomanagement entitwill notify the layer management entithat
parameter initialization has occurred, and the layer management entity will issue the MDL-ASSIGN request primitive.

5.4.2 Parameter initialization

The parameter initialization procedurayinvoke eitherthe internal initialization procedure or the automatic negotiation
of data link parameter procedure.

5.4.2.1 Internal parameter initialization

When thelayer management entity notifiehe connectionmanagement entity ofEl assignment, the connection
management entitghall initialize the linkparameters tahe defaultvaluesand notify the layer management of task
completion.

5.4.2.2 Automatic negotiation of data link layer parameter values

The procedures for automatic negotiation of data link layer parameters are described in Appendix IV.
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5.5 Procedures for establishment and release of multiple frame operation
5.5.1 Establishment of multiple frame operation

5.5.1.1 General
These procedures shall be used to establish multiple frame operation between the network and a designated user entity.

Layer 3will request establishment of the multiglame operation by the use of the EESTABLISH request primitive.
Re-establishmentay beinitiated as a result of the data lifkyer procedures defined B.7. All framesother than
unnumbered frame formats received during the establishment procedures shall be ignored.

5.5.1.2 Establishment procedures

A data linklayer entityshall initiate a requedor the multipleframe operation to be set by transmitting the SABME
command. All existing exception conditions shall be cleattel retransmission counter shall be reset, tamer T200

shall then be started (timer T200 is defined in 5.9.1). All mode setting commands shall be transmitted with the P bit set to
1.

Layer 3initiated establishment procedurmsply the discard of all outstandingL-DATA request primitivesand all
| frames in queue.

A data link layer entity receiving an SABME command, if it is able to enter the multiple-frame-established state, shall:

a) respond with a UA response with the F bit set to the same binary value as the P bi¢eitleel SABME
command;

b) setV(S), V(R) and V(A) to 0;

c) enter themultiple-frame-establishedtate andinform layer 3 using the DLESTABLISH indication
primitive;

d) clear all existing exception conditions;
e) clear any existing peer receiver busy condition; and

f) start timer T203 (timer T203 is defined in 5.9.8), if implemented.

If the data linklayer entity is unable to enter theultiple-frame-establishedtate, it shall respond to the SABME
command with a DM response with the F bit set to the same binary value as the P bit in the received SABME command.

Upon reception of the UA response with the F bit set to 1, the originator of the SABME command shall:

reset timer T200;

start timer T203, if implemented;

set V(S), V(R), and V(A) to 0; and

enter thanultiple-frame-establishestate and inform layer 3 using the DL-ESTABLISH confirm primitive.

Upon reception of a DM response with the F bit set to 1, the originator of the SABMmEandshall indicate this to
layer 3 by means dhe DL-RELEASE indicatiorprimitive, and resetimer T200. It shall then enter thEEI-assigned
state. DM responses with the F bit set to 0 shall be ignored in this case.

A DL-RELEASE request primitive receiveduring data linklayer initiated re-establishment shall be serviced on
completion of the establishment mode-setting operation.

5.5.1.3 Procedure on expiry of timer T200

If timer T200 expires before the UA or DM response with the F bit set to 1 is received, the data link layer entity shall:
— retransmit the SABME command as above;
—  restart timer T200; and

— increment the retransmission counter.

Recommendation Q.921  (03/93) 33



After retransmission of the SABM&bmmand\N200times, the data linkayer entityshall indicate this téayer 3and the
connection management entity by meansthef DL-RELEASE indicationand MDL-ERROR indicationprimitives,
respectively,and enter thelTEl-assignedstate, after discarding all outstandiby-DATA request primitivesand all
| frames in queue.

The value of N200 is defined in 5.9.2.

55.2 Information transfer

Havingeither transmitted the UA response teeaeivedSABME command or receivetthe UA response to a transmitted
SABME command, | frames&nd supervisory frameshall be transmitted ancbceived according tthe procedures
described in 5.6.

If an SABME command is receivedhile in themultiple-frame-establishestate, the data linlayer entityshall conform
to the re-establishment procedure described in 5.7.

On receipt of a Ul command, the procedures defined in 5.2 shall be followed.

5.5.3  Termination of multiple frame operation

5.5.3.1 General

These procedures shall be used to terminate the muitiptes operation between the netwoahd a designated user
entity.

Layer 3 will request termination of the multiple frame operation by use of the DL-RELEASE request primitive.
All frames other than unnumbered frames received during the release procedures shall be ignored.
All outstanding DL-DATA request primitives and all | frames in queue shall be discarded.

In the case of persistant layer 1 deactivation the data link layer entity shall discard all | queues and deliver to layer 3 a DL-
RELEASE confirm primitive if a DL-RELEASE request primitive @utstanding, or otherwise a DL-RELEASE
indication primitive. Atthe network side, theystem management entity providhat thePH-DEACTIVATE indication

primitive will be issued only, if persistent deactivation has occurred. At the usehsigdeyerthe conditions to issue a
PH-DEACTIVATE indication primitive depend on the implementation of the physical layer.

5.5.3.2 Release procedure

A data linklayer entityshall initiate a requedor release ofhe multipleframe operation by transmitting the Disconnect
(DISC) command with the P bit set to 1. Timer T200 shall then be started and the retransmission counter reset.

A data linklayer entity receiving a DISC commandhile in themultiple-frame-establishedr timer recoverystate shall
transmit a UA response with the F bit set to faene binary value abhe P bit in thereceived DISC command. A
DL-RELEASE indication primitive shall be passed to layer 3, and Eleassignedtate shall be entered.

If the originator of the DISC command receives either:
— aUAresponse with the F bit set to 1; or

— a DM response with the F bit set to 1, indicating thatpteer data linkayer entity is already in the
TEl-assignedstate,

it shall enter th@ El-assignedtate and reset timer T200.

The data linkayer entitywhich issued th®ISC command isiow in the TEl-assignedstate and willhotify layer 3 by
means of the DL-RELEASE confirm primitive. The conditions relating to this state are defined in 5.5.4.
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5.5.3.3 Procedure on expiry of timer T200

If timer T200 expires before a UA or DM response with the F bit set to 1 is received, the originat®I&Ghmmmand
shall:

— retransmit the DISC command as defined in 5.5.3.2;
—  restart timer T200; and

— increment the retransmission counter.

If the data linklayer entityhas not receivethe correct response as definedib.3.2,afterN200 attempts to recover, the
data linklayer entityshall indicate this to the connectiomnagement entity by meanstbé MDL-ERROR indication
primitive, enter thelEl-assignedtate and notify layer 3 by means of the DL-RELEASE confirm primitive.

5.5.4  TEl-assigned state

While in the TEl-assigned state:

the receipt of ®ISC commandhall result in the transmission of a DM response with the F bit set to the
value of the received P bit;

— on receipt of an SABME command, the procedures defined in 5.5.1 shall be followed;

— on receipt of an unsolicited DM response with the F bit set to 0, the datayiémlentityshall, if it isable
to, initiate the establishment procedures by the transmission of an SABME.§sk®). Otherwise, the
DM shall be ignored;

— on receipt of Ul commands, the procedures defined in 5.2 shall be followed,;

— on receipt of anynsolicited UA response an MDL-ERROR indicatiprimitive indicating a possible
duplicate assignment of a TEI value shall be issued; and

— all other frame types shall be discarded.
5.5.5  Collision of unnumbered commands and responses

5.5.5.1 Identical transmitted and received commands

If the transmitted ancdeceived unnumbered commar@&ABME or DISC) arethe samethe data linkayer entities shall
send the UA response at the earliest possible opportunity. The indicated state shall beaésteredeiving the
UA response. The data link layer entity shall notify layer 3 by means of the appropriate confirm primitive.

5.5.5.2 Different transmitted and received commands

If the transmitted andeceived unnumbered comman(@ABME or DISC) are differentthe data linkdayer entities shall
issue a DM response at the earliest possible opportunity. Upon receipt of a DM resitlortse F bit set to 1, the data
link layershall enter th&@ El-assignedstate andhotify layer 3 by means dhe appropriat@rimitive. The entity receiving
the DISC commandvill issue a DL-RELEASE indication primitive, whilthe other entity will issue a DL-RELEASE
confirm primitive.

5.5.6  Unsolicited DM response and SABME or DISC command

When a DMresponse with the F bit set to Oreceived by a data linkayer entity, a collision between a transmitted
SABME or DISC commandand the unsolicited DMesponsamay have occurred. This is typically caused by a user
equipment applying a protocol procedure according to X.25 LAPB [7] to ask for a mode-setting command.

In order to avoid misinterpretation thfe DM response received, a data liaker entityshall alwayssend its SABME or
DISC command with the P bit set to 1.

A DM response with the F bit set to 0 colliding with an SABME or DISC command shall be ignored.
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5.6 Procedures for information transfer in multiple frame operation

The procedures which apply to the transmission of | frames are defined below.

NOTE — The term “transmission of an | frame” referghte delivery of an | frame byhe data linkayer to the physical
layer.

5.6.1  Transmitting | frames

Information received byhe data linklayer entityfrom layer 3 by means of a DL-DATAequest primitiveshall be
transmitted in an | frame. The control field parametéfS) and N(R) shall be assigned teues of V(S)and V(R),
respectively. V(S) shall be incremented by 1 at the end of the transmission of the | frame.

If timer T200 is not running at théme of transmission of an | frame, shall be started. If tim&200 expires, the
procedures defined in 5.6.7 shall be followed.

If V(S) is equal to V(A) pluk (wherek is themaximum number outstanding frames — se&.9.5), the data linkayer
entity shall not transmiany new | frames,but may retransmit an frame as aesult of the errorecoveryprocedures as
described in 5.6.4 and 5.6.7.

When the network side or user side is in the ogaeiver busycondition, itmay still transmit Iframes, providedhat a
peer receiver busy condition does not exist.

NOTE — Any DL-DATA request primitives received whilst in the timer recovery condition shall be queued.

5.6.2 Receiving | frames

Independant of a timeecoverycondition, when a data linkayer entity isnot in an own receivebusy condition and
receives a valid | frame whose N(S) is equal to the current V(R), the data link layer entity shall:

— pass the information field of this frame to layer 3 using the DL-DATA indication primitive;

— increment by 1 its V(R) and act as indicated below.

5.6.2.1 Pbhitsetto 1l

If the P bit of thereceived | framevas set to 1, the data likyer entityshall respond to its peer in onetbé following
ways:

— if the data linkayer entity receivinghe Iframe isstill not in an owrreceiver busygondition, it shall send
an RR response with the F bit set to 1;

— if the data linkayer entity receivinghe Iframeenters the owmneceiver busyondition upon receipt of the
| frame, it shall send an RNR response with the F bit set to 1.

5.6.2.2 Phitsetto 0

If the P bit of the received | frame was set to 0 and:
a) if the data link layer entity is still not in an own receiver busy condition:

— if no | frame is available foransmission or if an frame is available fotransmission but @eer
receiver busyondition exists, the data lif&ayer entityshall transmit an RR response with the F bit
set to O; or

— ifan | frame is available for transmission and no peer receiver busy condition exists, the data link layer
entity shall transmit theffamewith thevalue of N(R) set téhe currentwalue of V(R) as defined in
5.6.1; or

b) if, on receipt of this frame,the data linklayer entity is now in an own receiver busyndition, it shall
transmit an RNR response with the F bit set to 0.

When the data linkayer entity is in an own receiver busgndition, it shall procesany received | frameaccording
t0 5.6.6.

36 Recommendation Q.921  (03/93)



5.6.3  Sending and receiving acknowledgements

5.6.3.1 Sending acknowledgements

Whenever a data link layer entity transmits an | frame or a supervisory frame, N(R) shall be set equal to V(R).

5.6.3.2 Receiving acknowledgements

On receipt of a valid frame or supervisory fram@RR, RNR, or REJ)even inthe ownreceiver busy, or timer recovery
conditions, the data linkayer entityshall treat the N(R) contained in thisme as an acknowledgement fdf the

| frames ithas transmitted with an N(S) up to and includingréeeived N(R) — 1. V(A) shall be set to N(RYhen not
in the timer recoverycondition the data linkayer entity shall reset thdéimer T200 on receipt of a valid frame or
supervisory frame with the N(R) higher than V(A) (actually acknowledging some | frames), or farR&4dith an N(R)
equal to V(A).

NOTES

1 If asupervisory frame or an | frame with the P bit set to 1 has been transmitted and not acknowledged by a supervisory
frame response with the F bit set to 1, timer T200 shall not be reset.

2 Upon receipt of a valid | frame, tim&200 shall not be reset if tikata linklayer entity is in the peeaeceiverbusy
condition.

If timer T200 has been reset by the receipt of an I, RR, or RbRe, and if thereare outstanding framesstill
unacknowledged, the data litdyer entityshall restart timei200. Iftimer T200 thenexpires, the data linlayer entity
shall follow the recovery procedure as defined in 5.6.7 with respect to the unacknowledged | frames.

If timer T200 has been reset by the receipt of an fR&de,the data linklayer entityshall follow the retransmission
procedures in 5.6.4.

5.6.4  Receiving REJ frames

On receipt of a valid REJ frame, the data link layer entity shall act as follows:
a) ifitis notin the timer recovery condition:
— clear an existing peer receiver busy condition;
— setits V(S) and its V(A) to the value of the N(R) contained in the REJ frame control field;
—  stop timer T200;
—  start timer T203, if implemented;

— ifitwas an REtommand framevith the P bit set to 1, transmit appropriate supervisory response
frame (see Note 2 in 5.6.5) with the F bit set to 1.

— transmit the correspondingrame assoon as possible, as defined5r6.1,taking into account the
items 1) to 3) below and the paragraph following items 1) to 3) and

— notify a protocol violation tadhe connectiormanagement entity by means the MDL-ERROR
indication primitive, if it was an REJ response frame with the F bit set to 1.

b) ifitis in the timer recovery condition and it was an REJ response frame with the F bit set to 1:
— clear an existing peer receiver busy condition;
— setits V(S) and its V(A) to the value N(R) contained in the REJ frame control field;
—  stop timer T200;
—  start timer T203, if implemented;
— enter the multiple-frame-established state; and

— transmit the correspondingrame assoon as possible, as defined5r6.1,taking into account the
items 1) to 3) below and the paragraph following items 1) to 3).

Recommendation Q.921  (03/93) 37



c) ifitisinthe timer recovery condition and it was an REJ frame other than an REJ response frame with the F
bit set to 1:

— clear an existing peer receiver busy condition;
— setits V(A) to the value of the N(R) contained in the REJ frame control field; and

— ifit was an REommand framevith the P bit set to 1, transmit appropriate supervisory response
frame with the F bit set to 1 (see Note 2 in 5.6.5).

Transmission of | frames shall take account of the following:

1) if the data linklayer entity is transmitting a supervisdname when it receivesthe REJframe, itshall
complete that transmission before commencing transmission of the requested | frame;

2) if the data linklayer entity is transmitting aBABME command, a DISC command, a UA response or a
DM response when it receives the REJ frame, it shall ignore the request for retransmission; and

3) if the data linklayer entity isnot transmitting &rame when the REJ is received, it shatimediately
commence transmission of the requested | frame.

All outstanding unacknowledgedirames, commencingith the |frameidentified in thereceived REJrame,shall be
transmitted. Other | frames not yet transmitted may be transmitted following the retransmitted | frames.

5.6.5 Receiving RNR frames

After receiving a valid RNR command or response, if the datddyes entity isnot engaged in a mode-setting operation,
it shall set a peer receiver busy condition and then:

— ifitwas an RNR command with the P bit set to 1, it shall respond with an RR response with the F bit set to
1 if the data linkayer entity isnot in an own receivelbusy condition, and shall respond with an RNR
response with the F bit set to 1 if the data link layer entity is in an own receiver busy condition; and

— if it was an RNR response with the F bit set to 1, an existiveg recoverycondition shall be cleared and
the N(R) contained in this RNR response shall be used to update V(S).

The data linklayer entityshall take note of thpeer receiver busgondition and not transmény | frames tahe peer
which has indicated the busy condition.

NOTE 1 — The N(R) received in any RR or RNR command frame (irrespectilie sétting of the P bityill not be used to
update the V(S).

The data link layer entity shall then:

» treat the N(R) contained in thieceived RNRrame as an acknowledgement & the |framesthat have
been (re)transmitted with an N(S) up to and including N(R) — 1, and set its V(A) valtleeofthe N(R)
contained in the RNR frame; and

»  restart timer T200 unless a supervisory response frame with the F bit set to 1 is still expected.

If timer T200 expires, the data link layer entity shall:

i) ifitis notyetin a timer recovergondition, enter thémer recoverycondition and reset thretransmission
count variable; or

ii) ifitis already in a timer recovery condition, continue as indicated below.
The data link layer entity shall then:
a) if the value of the retransmission count variable is less than N200:
— transmit an appropriate supervisory command (see Note 2) with a P bit set to 1;
— restart timer T200;

— add one to its retransmission count variable; and
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b) if thevalue ofthe retransmission coumariable isequal to N200, initiate ee-establishment procedure as
defined in 5.7, and indicate this lbyeans ofthe MDL-ERROR indicatiorprimitive to the connection
management entity.

The data linkayer entity receivinghe supervisory framevith the P bit set to 1 shall respond, at the earliest opportunity,
with anappropriate supervisory response frafgee Note 2) with the F bit set to 1, to indicate whether or not its own
receiver busy condition still exists.

Upon receipt of the supervisory response with the F bit set to 1, the data link layer entity shall reset timer T200, and:

— ifthe response is an RR or REJ response, the peer receiverdmgstjon is cleared and the data lialer
entity may transmit new | frames or retransmit | frames as defined in 5.6.1 or 5.6.4, respectively; or

— if the response is an RNR response, the data léipér entity receivingthe response shafiroceed
according to this 5.6.5, first paragraph.

If a supervisory comman(RR, RNR, or REJ) with the P bit set to 0 or 1, ®uaervisory response franl@R, RNR,
or REJ) with the F bit set to O is received during the enquiry process, the data link layer entity shall:

« if the supervisory frame is an RR or REJ command frame or an RR or REJ response frame with the F bit set
to 0, clear the peer receiver busy condition and if the supervisory frame received was a command with the P
bit set to 1, transmit the appropriagapervisory response franfeee Note 2) with the F bit set to 1.
However,the transmission or retransmission dfrdmesshall not be undertaken until theppropriate
supervisory response frame with the F bit set to 1 is received or until expiry of timer T200; or

e if the supervisory frame is an RNR command frame or an RNR response frame with the F bit set to O, retain
the peer receiver busy condition and if the supervisory frame received was an RNR camitinainel P bit
set to 1, transmit the appropriate supervisory response frame (see Note 2) with the F bit set to 1.

Upon receipt of an SABME command, the data link layer entity shall clear the peer receiver busy condition.
NOTE 2 — The appropriate supervisory frame for the circumstances indicated is defined below:

a) If the data link layer entity is not in an own receiver busy condition and is in a Reject exception cfihditisn
an N(S) sequence errbasbeenreceivedand anREJ framehasbeen transmittedyut therequested | frame has
not been received], the appropriate supervisory frame is the RR frame.

b) If the data linkayer entity is not in an owreceiverbusy conditionbut is in an N(Skequence error exception
condition [that is, an N(S) sequence errbasbeenreceivedbut anREJ framehas notbeen transmitted], the
appropriate supervisory frame is the REJ frame.

c) If the data linklayer entity is in its owmeceiverbusy condition, the appropriaseipervisory frame is the RNR
frame.

d) Otherwise, the appropriate supervisory frame is the RR frame.

5.6.6  Data link layer own receiver busy condition

When the data linkayer entity enters an own receiver buyndition, it shall transmit an RNRame atthe earliest
opportunity.

The RNR frame may be either:
— an RNR response with the F bit set to O; or

— if this condition is entered on receiving a command frame with the P bit set to 1, an RNR response with the
F bit setto 1; or

— if this condition is entered on expiry of timer T200, an RNR command with the P bit set to 1.
All received | frames with the P bit set to 0 shall be discarded, after updating V(A).
All received supervisory frames with the P/F bit set to O shall be processed, including updating V(A).
All received Iframeswith the P bit set to 1 shall be discardafter updating V(A).However, anRNR responsérame

with the F bit set to 1 shall be transmitted.
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All receivedsupervisory framewvith the P bit set to 1 shall be processed including updating V(A). An RiNBonse
with the F bit set to 1 shall be transmitted.

To indicate to theeer data linkayer entitythe clearance of the oweceiver busyondition, the data linkayer entity
shall transmit an RRameor, if a previously detected(S) sequence error has n@t beerreported, an REffamewith
the N(R) set to the current value of V(R).

The transmission of an SABM&mmand or a UA responéa reply to anSABME command) also indicates the peer
data link layer entity the clearance of the own receiver busy condition.

5.6.7  Waiting acknowledgement
The data link layer entity shall maintain an internal retransmission count variable.

If timer T200 expires, the data link layer entity shall:

— if it is not yet in the timer recoverycondition, enter thetimer recoverycondition and reset the
retransmission count variable; or

— ifitis already in the timer recovery condition, continue as indicated below.
The data link layer entity shall then:
a) if the value of the retransmission count variable is less than N200:

— add one to its retransmission count variable; and

restart timer T200; and either

transmit an appropriate supervisory command (see Note 2 in 5.6.5) with the P bit set to 1; or

retransmit the last transmitted | frame [V(S) — 1] with the P bit set to 1; or

b) if the value ofthe retransmission coumériable isequal to N200, initiate ee-establishment procedure as
defined in5.7 andindicate this bymeans ofthe MDL-ERROR indicatiorprimitive to the connection
management entity.

The following paragraph applies only fordata link layer which is in thetimer recoverycondition since thease of
receiving acknowledgement in the multiple frame established state is described in 5.6.3.2.

The timer recovergondition is cleared only the data linkayer entity receives a valid supervisdrgme responswith

the F bit set to 1. If the N(R) of thieceived supervisory frame isithin the rangefrom its current V(A) to its
current V(S) inclusive, it shall set its V(S) to thalue ofthe received N(R).Timer T200 shall be reset if theceived
supervisory frame response is an RRR&J response with the F bit set to 1. The dataldipér entityshall resuméhen

with | frame transmission or retransmission, as appropriate. TIR2)0 shall be reset and restarted if teeeived
supervisory response is an RNR response with the F bit set to 1, to proceed with the enquiry process according to 5.6.5.

5.7 Re-establishment of multiple frame operation

5.7.1 Criteria for re-establishment

The criteria for re-establishinthe multipleframe mode ofoperation are defined in this subclause by fitikowing
conditions:

the receipt, while in the multiple-frame mode of operation, of an SABME;

— the receipt of a DL-ESTABLISH request primitive from layer 3 (see 5.5.1.1);

— the occurrence of N200 retransmission failures while in the timer recovery condition (see 5.6.7);

— the occurrence of a frame rejection condition as identified in 5.8.5;

— the receipt, while in the multiple-frame mode of operation, of an FRMR response frame (see 5.8.6);

— the receipt, while in the multiple-frame mode of operation, of an unsolicited DM response with the F bit set
to 0 (see 5.8.7);

— the receipt, while in the timer-recovery condition, of a DM response with the F bit set to 1.
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5.7.2 Procedures

In all re-establishment situations, the data liaier entity shall follow the procedures defined 5.5.1. All locally
generated conditions for re-establishment will cause the transmission of the SABME.

In the case of data link layer and peer initiated re-establishment, the data link layer entity shall also:
— issue an MDL-ERROR indication primitive to the connection management entity; and

— if V(S) > V(A) prior to re-establishment, issueDd-ESTABLISH indication primitive to layer 3, and
discard all | queues.

In case of layer 3 initiated re-establishment or if a DL-ESTABLISH request primitive occurs pending re-establishment, the
DL-ESTABLISH confirm primitive shall be used.

5.8 Exception condition reporting and recovery

Exception conditions may occur as the result of physical layer errors or data link layer procedural errors.

The error recoverprocedures which am@vailable to effect recovery followirtie detection of an exception condition at
the data link layer are defined in this section.

The actions to be taken by the connectioanagement entity on receipt of an MDL-ERR®Mication primitive are
defined in Appendix II.

5.8.1 N(S) sequence error

An N(S) sequence error exception condition occurs irrébeiverwhen a valid fframe is receivedvhich contains an
N(S) value which is not equal to the V(R) at teeeiver. The information field of allflames whos&l(S) does not equal
V(R) shall be discarded.

The receiver shall not acknowledge [nor increment its V{R)] | frame causing the sequence error, @oy | frames
which may follow, until an | frame with the correct N(S) is received.

A data link layer entity which receives one omore | frames havingequence errors but otherwise error-free, or
subsequensupervisory frameéRR, RNR, and REJ), shall use the control figlihrmation contained in the N(R) field
and the P or F bit tperform data link control functionsfor example, to receive acknowledgement of previously
transmitted framesand to cause the data lifkyer entity to respond the P bit is set to ITherefore the retransmitted

| framemay contain an N(R) field valuand P bit thaare updatedrom, andtherefore different fromthe ones contained

in the originally transmitted | frame.

The REJframe isused by a receiving data linkyer entity toinitiate an exception conditiorecovery (r&ransmission)
following the detection of an N(S) sequence error.

Only one REJ exception condition for a given direction of information transfer shall be established at a time.

A data linklayer entity receiving aREJcommand or responshall initiate sequential transmission retransmission) of
| frames starting with the | frame indicated by the N(R) contained in the REJ frame.

An REJ exception condition is cleared when the requedtadhk is received ovhen an SABME oDISC command is
received.

An optional procedure for the retransmission of an REJ response frame is described in Appendix I.
5.8.2  N(R) sequence error

An N(R) sequence error exception condition occurs in the transmitter when aswpdivisory frame or | frame is
received which contains an invalid N(R) value.

A valid N(R) is one that is in the range V(AN(R) < V(S).

The information field contained in arframewhich is correct in sequenend format may bedelivered to layer 3 by
means of the DL-DATA indication primitive.
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The data linklayer entityshall inform the connectiormanagement entity dhis exception condition byneans of the
MDL-ERROR indication primitive, and initiate re-establishment according to 5.7.2.

5.8.3  Timer recovery condition

If a data linklayer entity,due to a transmission error, does reaeive a singleframe orthe last lframe(s) in a sequence
of | frames, it will not detect an out-of-sequence exception condition and therefore will not transmit an REJ frame.

The data linklayer entitywhich transmitted the unacknowledgedrdme(s)shall, on theexpiry of timerT200, take
appropriate recovery action as defined in 5.6.7 to determine at which | frame retransmission must begin.

5.8.4 Invalid frame condition

Any frame receivedvhich is invalid (as defined i8.9) shall be discarded, and no action shatbken as a result of that
frame.

5.8.5  Frame rejection condition

A frame rejection condition results from one of the following conditions:
a) the receipt of an undefined frame (see 3.6.1, third paragraph);
b) the receipt of a supervisory or unnumbered frame with incorrect length;
c) the receipt of an invalid N(R); or
d) the receipt of a frame with an information field which exceeds the maximum established length.
Upon occurrence of a frame rejection condition whilst in the multiple frame operation, the data link layer entity shall:
— issue an MDL-ERROR indication primitive; and

— initiate re-establishment (see 5.7.2).

Upon occurence of fiamerejection condition during establishment or relelasm multiple frameoperation, or whilst a
data link is not established, the data link layer entity shall:

e issue an MDL-ERROR indication primitive; and

» discard the frame.

NOTE - For satisfactory operation it is essential thagcaiver isable to discriminate between invalid frames, as defined in
2.9, andframes with anl-field which exceedgshe maximum established length [see d)3d6.11]. An unboundedrame may be
assumed, and thus discarded, if two times the longest permissible frame plus two octets are received without a flag detection.

5.8.6  Receipt of an FRMR response frame

Upon receipt of an FRMR response frame in the multiple-frame mode of operation, the data link layer entity shall:
— issue an MDL-ERROR indication primitive; and
— initiate re-establishment (see 5.7.2).

5.8.7  Unsolicited response frames

The action to be taken on the receipt of an unsolicited response frame is defined in Table 9.

The data linkayer entityshall assume possible duplicate-TEI assignmertherreceipt of an unsolicited UA response
and shall inform layer management.

5.8.8  Duplicate assignment of a TEI value

A data link layer entity shall assume duplicate assignment of a TEI value and initiate recovery as specified below by:
a) the receipt of a UA response frame whilst inrthétiple-frame-establishestate;
b) the receipt of a UA response frame whilst intiheer recovenstate;

c) the receipt of a UA response frame whilst in Tiig-assignedtate.
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TABLE 9/Q.921

Actions taken on receipt of unsolicited response frames

Multiple frame modes
Unsolicited TEI assigned Awaiting Awaiting of operation
response frame Establishment Release Established Time recovery
mode condition
UAresponse F=1 MDL-ERROR Solicited Solicited MDL-ERROR MDL-ERROR
indication indication indication
UA response F =0 MDL-ERROR MDL-ERROR MDL-ERROR MDL-ERROR MDL-ERROR
indication indication indication indication indication
DM response F =1 | Ignore Solicited Solicited MDL-ERROR Re-establish
indication MDL-ERROR
indication
DM response F =0 Etablish Ignore Ignore Re-establish Re-establish
MDL-ERROR MDL-ERROR
indication indication
Supervisory Ignore Ignore Ignore MDL-ERROR Solicited
response F =1 indication
Supervisory Ignore Ignore Ignore Solicited Solicited
response F =0

A data link layer entity, after assuming duplicate assignment ®Ehvalue shallinform the connectiormanagement
entity by means of the MDL-ERROR indication primitive.

5.9 List of system parameters
The system parameters listed below are associated with each individual SAP.
A method of assigning these parameters is defined in 5.4.

The term default implieshat thevalue definedshould be used in the absenceaofy assignment or negotiation of
alternative values.

5.9.1  Timer T200

The default value for timer T200 at the end of which transmissiorirafreemay beinitiated according to the procedures
described in 5.6 shall be one second.

NOTES

1  The proper operation of the procedure requires that tin200 be greatethan themaximum time between
transmission of command frames and the reception of their corresponding response or acknowledgement frames.

2 When an implementation includes multiple terminals onuber side together with satellite connection in the
transmission path, a value of T200 greater than 1 second may be necessary. A value of 2.5 seconds is suggested.

3 In certain digital sections (e.mvolving satellites), the defaultalue of timerT200 may beoo small to ensure proper

operation. To accommodate such configurations, it is recommended that user and network equipment allow seltstiateofalues
of timer T200 or implement the automatic negotiation of data link parameters procedures of Appendix IV.

5.9.2  Maximum number of retransmissions (N200)

The maximum number of retransmissions of a frame (N200) is a system parameter. The default value of N200 shall be 3.
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5.9.3  Maximum number of octets in an information field (N201)

The maximum number of octets in an information field (N201) is a system parameter. (See also 2.5.)
—  For an SAP supporting signalling, the default value shall be 260 octets.
—  For SAPs supporting packet information, the default value shall be 260 octets.

5.9.4  Maximum number of transmissions of the TEI Identity request message (N202)

The maximum number ofransmissions of &El Identity requesimessagdwhen the user requestsT&l) is a system
parameter. The default value of N202 shall be 3.

5.9.5  Maximum number of outstanding | frames (k)

The maximum numberk of sequentially numberedfiamesthat may beoutstanding (that is, unacknowledged) at any
given time is a system parameter which shall not exceed 127, for extended (modulo 128) operation.

For an SAP supporting basic access (16 kbit/s) signalling, the default value shall be 1.

For an SAP supporting primary rate (64 kbit/s) signalling, the default value shall be 7.

For an SAP supporting basic access (16 kbit/s) packet information, the default value shall be 3.

For an SAP supporting primary rate (64 kbit/s) packet information, the default value shall be 7.

NOTE - In certain digital sections (eigvolving satellites), for the 64 kbit/s D-channel, thedue of k maynot belarge
enough to assurefficient operation. To accommodaseich configurations, it ircommended that usandnetwork equipmenallow
selection of alternative values of k, or implement the data link layer parameter negotiation procedures of Appendix IV.

5.9.6 Timer T201

The minimum time between retransmissiorthaf TEI Identity check messagé€$201) is asystem parametevhich shall
be set to T200 seconds.

5.9.7  Timer T202

The minimum time betweette transmission ofEl Identity requestnessages is a system param€f@02) which shall
be set to 2 seconds.

5.9.8 Timer T203

Timer T203 represents the maximum time allowed without frames being exchanged. The default valueradgrseall
be 10 seconds.

Table 10 provides an overview thfesesystem parameters lojgpicting which procedures, lirtkpesand user onetwork
side data link layer entities use them and by indicating the recommended default or fixed values, respectively.

5.10 Data link layer monitor function

5.10.1 General

The procedural elements defined in clause 5 allfowvghe supervision of the data lidkyer resource. This subclause
describes procedures which may be used to provide this supervision function. The use of this function is optional.

5.10.2 Data link layer supervision in the multiple-frame-established state

The procedures specified hergiropose a solutiowhich is already identified irthe HDLC classes oprocedures. The
connection verification is a service provided by data léxyler to layer 3This impliesthatlayer 3 is informed in case of a
failure only. Furthermore, the proceduray beincorporated in the “normal” exchange of informatamd may become

more efficient than a procedure based on the involvement of layer 3.

44 Recommendation Q.921  (03/93)



1% (€6/£0)

T26'0O uonepusawwWoIay

a|qeoidde a|qeoidde a|qeoidde a|qeoidde a|qeoidde a|qeoidde a|qeoidde
10N 10N 10N 10N 10N ST 10N 1oN dsv (€9 = 1dvS)
a|qeoidde a|qeoidde a|qeoidde a|qeoidde a|qeoidde a|qeoidde EmE%mWMWo_Mm
€ 10N 10N 10N S¢ 10N 10N 10N opIS JasN :
(9T = IdVS)
a|qeoidde a|qeoidde a|qeoidde uonedIUNWWOo9 s
10N 09¢ e S OT JON JON ST A 19)0ed - _QCC%SMN_D.VW
uo ainpadsolid yul
a|qeoidde a|qeoidde a|geoldde (0=1dvS) erep E_ma-ou-Ew_om__
10N 092 € s 0T 10N 10N ST L Buireubls : :
(9T = IdVS)
a|qeoidde a|qeoidde a|qeoidde uone2IUNWWOo9 S 9T
10N 092 € s 0T 10N 10N ST € 1910Rd ) _mcc%gmw.._o e
uo ainpadsolid yul
aiqeoydde aiqeoydde | ajqeondde (0=1dYS) | prep U0d-0rune
10N 092 € s 0T 10N 10N ST T Buireubls : :
¢0ZN TOZN 00ZN €0Z1 c0cl T0Z1 00cL |

slaloweled waisAs

T26'0/0T 31gvl




The procedure is based on supervisory command frames (RR command, RNR command) and timer T203, and operates in
the multiple-frame-established state as follows.

If there are noframes beingexchanged on the data link connection (neither new nor outstandiagnés, nor
supervisory framewith a P bit set to 1), there is moeans to detect a faulty ddiak connection condition, or a user
equipment having been unplugged. Timer T203 represents the maximum time allowed without frames being exchanged.

If timer T203 expires, aupervisory commandith a P bit set to 1 is transmitted. Such a procedure is protected against
transmission errors by making use tbE normaltimer T200 procedure including retransmission count &raD0
attempts.

5.10.3 Connection verification procedures

5.10.3.1 Start timer T203

The timer T203 is started:
— when thanultiple-frame-establishestate is entered; and

— in themultiple-frame-establishestate whenever timer T200 is stopped. (See Note in 5.10.3.2.)

Upon receiving an | or supervisory frame, timer T203 will be restarted if timer T200 is not to be started.

5.10.3.2 Stop timer T203

The timer T203 is stopped:
— when, in thanultiple-frame-establishestate, the timer T200 is started (see Note); and
— upon leaving thenultiple-frame-establishestate.
NOTE — These two conditions mean that timer T203 is only started whenever timer T200 is stopped and not restarted.

5.10.3.3 Expiry of timer T203

If timer T203 expires, the data lin&yer entitywill act as follows(it should be noted thaimer T200 is neither running
nor expired):

a) setthe retransmission count variable to 0;

b) entertimer recovenestate;

c) transmit a supervisory command with the P bit set to 1 as follows:
— ifthere is not a receiver busy condition (own receiver not busy), transmit an RR command; or
— ifthere is a receiver busy condition (own receiver busy), transmit an RNR command; and

d) start timer T200; and

e) send MDL-ERROR indication primitive to connection management after N200 retransmissions.

Annex A

Provision of point-to-point signalling connections
(This annex forms an integral part of this Recommendation)

In certain applications itnay beadvantageous to have a single point-to-point signalling connection at layer 3; the
allocation of thevalue O as a preferrerkEl for that purpose is a network option. Use of vhtue 0 insuch applications
does not preclude using that value in other applications or networks.
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Annex B

SDL for point-to-point procedures
(This annex forms an integral part of this Recommendation)

B.1 General

The purpose of this annex is poovide one example of an SDL representatiothef point-to-point procedures of the
data link layer, to assist ithhe understanding of thRecommendation. This representation does not describe all of the
possible actions of the data litkyer entity, as a non-partitioned representation was selected in order to minimize its
complexity. The SDL representation doest therefore constrain implementatidram exploiting the fullscope of the
procedures as presented within the text of this Recommendation. The text description of the procedures is definitive.

The representation is a peer-to-peer modéh@fpoint-to-point procedures of the data liakerand isapplicable to the
data link layer entities at both the user and network sides for all ranges of TEI values. See Figure B.1.

Service user Service user
(user side) (network side)

A A

AT
|l |

AT
] |

4 Peer-to-peer A
int-to-poi connection int- i

Management Point-to-point ’ N Point-to-point Management
procedures ¢ i procedures

T1161700-94/d14

FIGURE B.1/Q.921
Peer-to-peer model of the point-to-point procedures

B.2 An overview of the states of the point-to-point data link layer entity

The SDL representation of the point-to-point procedures are based on an expansion of the three basic states identified
in 3.4.2/Q.920 [1] to the following 8 states:

State 1 TEI unassigned

State 2 Assign awaiting TEI

State 3 Establish awaiting TEI
State 4 TEI assigned

State 5 Awaiting establishment
State 6 Awaiting release

State 7 Multiple frame established

State 8 Timer recovery
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An overview ofthe inter-relationship of these states is provided in Figu2e Thisoverview is incompleteand serves
only as an introduction tthe SDL representation. All data lin&yer entities are conceptually initiated in tAdel
unassignedtate (state 1), and will interact with tlaer management in order tequest a'El value. TEI assignment
initiated by a Unit data request will cause the data lyker entity tomove to theTEl assignedstate (state 4yia the
assign awaiting TElstate (state 2)lnitiation by an Establishment request will cause a transition toati@ting
establishmenstate (state 5) via ttestablish awaiting TEstate (state 3). Direct TEI assignment will cause an immediate
transition to theTEl assignedstate (state 4). Istates 4-8, Unit data requests can be diresglyiced by the data link
layer entity. The receipt of an Establisbquest in theTEl assignedstate (state 4) will cause the initiation of the
establishment procedures and the transition toatheiting establishmenstate (state 5)Completion of the LAP
establishment procedures takes the dataldipér entityinto themultiple frame establishestate (state 7). Peer initiated
establishment causes a direct transifimm the TEI assignedstate (state 4) to theaultiple frame establishestate
(state 7). In thenultiple frame establishestate (state 7Acknowledged data transfer requests can be serviced directly
subject to the restrictions of the procedurespiry of timer T200, which is used in both tHew control and data
transfer aspects of the data litdyer entity’s proceduresnitiates the transition to thémer recoverystate (state 8).
Completion of theimer recoveryprocedures will return the data lifkyer entity to themultiple frame establishestate
(state 7). Instates 7 and 8 of th8DL representation, the following conditions which are identifigithin the
Recommendation are observed:

a) peer receiver busy;
b) reject exception;
c) own receiver busy.

In addition, other conditions are used in ordeavoid identification of additional states. Themplete combination of
both of these categories of conditions with the 8 states of the SDL representation is tfue theesistate transition table
description of the data linlayer entity. A peeimitiated LAP release will take the data litdyer entity directlyinto the
TEI assignedstate (state 4), whilst Release request will bda the awaiting releasestate (state 6)IEI removalwill
cause a transition to tHeEl unassignedtate (state 1).
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FIGURE B.2/Q.921
An overview of the states of the point-to-point procedures
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B.3 Cover notes

The following symbolsand abbreviations aresed within this description. A full description of tegmbolsand their
meaning and application can be found in the Series Z Recommendations (Fascicles X.1 to X.5, Blue Book).

a) State

b) Signal reception

c) Signal regeneration

d) Save a signal (until completion

of atransition to a new state)

e) Process description

f) Test

9) Procedure call

h) Implementation option
i) Procedure definition

® T1161710-94/d16

j) *%%% Tomarkan event or signal required as a result of the representation
approach adopted, which is local to the data link layer entity

k) RC  Retransmission counter

) (A-O) The codes used in the MDL-ERROR indication signals are defined
in Table I1.1. When multiple codes are shown, only one applies.
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B.4 The use of queues

To enable a satisfactory representatiorthef data linklayer entity, conceptuajueuesfor the Ul frame and |frame
transmission have been explicitly broughit. These conceptual queues are finiteumitounded and should in no way
restrict the implementation of the point-to-point procedures. ddditional signalfave been provided in order to cause
the servicing of these queues to be initiated — Ul frame queued up and | frame queued up.

B.5 SDL representation

TEI
UNASSIGNED

Note 1 Note 1 Note 2
DL- DL- MDL-
ESTABLISH UNIT DATA ASSIGN
request request request
MDL- MDL-
ASSIGN ASSIGN SAVE TEI
indication indication
3 4
ESTABLISH UNIT DATA
AWAITING INTO TEl
TEI Ul QUEUE ASSIGNED
T1161720-94/d17
*k*k
Ul FRAME
QuEueD up | No©3

2
ASSIGN
AWAITING
TEI

NOTES
1  The use of these events on the network side is for further study.

2 This function may be implemented over a geographically distributed architecture.
This primitive may occur on initialization for fixed TEls at the network side, or as appropriate
in order to correctly process a frame carrying a fixed TEI.

3 Processing of Ul frame queued up is described in Figure B.9.

FIGURE B.3/Q.921 (sheet 1 of 3)
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2
ASSIGN

AWAITING
TEI

DL- DL- MDL- MDL- PERSISTENT
ESTABLISH UNIT DATA ASSIGN ERROR DEACTIVA-
request request request response TION
3 UNIT DATA
ESTABLISH INTO SAVE TEI DISCARD DISCARD
AWAITING Ul QUEUE Ul QUEUE
TEI Ul QUEUE
*k%* l l l
4 1 1
Ul FRAME TEI TEI
QUEUED UP TEI ASSIGNED UNASSIGNED UNASSIGNED

2
ASSIGN
AWAITING
TEI

Ul FRAME
QUEUED UP

Note

NOTE - Processing of Ul frame queued up is described in Figure B.9. T1161730-94/d18

FIGURE B.3/Q.921 (sheet 2 of 3)
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3
ESTABLISH

AWAITING
TEl

DL- MDL- MDL-
PERSISTENT
UNIT DATA ASSIGN ERROR DEACTIVATION
request request response
Note
NIT DATA
ILIJ\ITO SAVE TEI DISCARD DISCARD
Ul QUEUE Ul QUEUE Ul QUEUE
*k*% ‘
DL- DL-
Ul FRAME ESTABLISH
QUEUED UP DATA LINK .RE.LEASE .RE.LEASE
indication indication
3 1 1
ESTABLISH SET LAYER 3 TEI TEI
,_’-r\\é\IIAITING INITIATED UNASSIGNED UNASSIGNED

5

AWAITING
ESTABLISHMENT

NOTE - Processing of Ul frame queued up is described in Figure B.9.

FIGURE B.3/Q.921 (sheet 3 of 3)
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TEI
ASSIGNED
| [ [ [ |
DL MDL-
REMOVE PERSISTENT
ESTABLISH SABME DISC
request request DEACTIVATION
ESTABLISH
DiTA S DISCARD DISCARD Eop Fop
LINK Ul QUEUE Ul QUEUE
1 4
SET LAYER 3 TEI TEI
INITIATED UNASSIGNED ASSIGNED
5
AWAITING ABLE TO -
ESTABLISHMENT ESTABLISH ASSIGNED
T1161750-94/d20

DL-
RELEASE TX DM TXUA
request

4
CLEAR
CDC')-r;]fi?rE\'-EASE TEI EXCEPTION
ASSIGNED CONDITIONS
V(S)=0
TEI V(A) =0
ASSIGNED V(R) =0

I

DL-ESTABLISH
indication

START T203

7
MULTIPLE
FRAME
ESTABLISHED

FIGURE B.4/Q.921 (sheet 1 of 2)
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TEI
ASSIGNED

UA

DM

MDL-ERROR
indication
(C,D)

TEI
ASSIGNED

TEI
ASSIGNED

ABLE TO
ESTABLISH

ESTABLISH
DATA
LINK

SET
LAYER 3
INITIATED

5

AWAITING
ESTABLISHMENT

T1161760-94/d21

FIGURE B.4/Q.921 (sheet 2 of 2)

Recommendation Q.921

(03/93)

55



5
AWAITING

ESTABLISHMENT

DL- MDL- PERSISTENT
ESTABLISH REMOVE DEACTIVA- SABME
request request TION
Note
DISCARD DISCARD
DISCARD I AND UI I AND UI F=P
I QUEUE QUEUES QUEUES
SET LAYER 3 DL-RELEASE DL-RELEASE X UA
INITIATED indication indication
5 DL 5
AWAITING RELEASE- STOP T200 STOP T200 AWAITING
ESTABLISHMENT REQUEST ESTABLISHMENT
Note T1161770-94/d22
4
TEI TEI
UNASSIGNED ASSIGNED

NOTE - Only possible in cases of Layer 2 initiated re-establishment.

FIGURE B.5/Q.921 (sheet 1 of 3)
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5
AWAITING

ESTABLISHMENT

DSC UA

F=p
LAYER 3 MDL-ERROR
TXDM INITIATED indication
5 5
AWAITING CLEAR LAYER 3 AWAITING
ESTABLISHMENT INITIATED V(R) =0 ESTABLISHMENT

T1147220-92/d23

DISCARD
| QUEUE

DL-ESTABLISH
confirm

DL-ESTABLISH
indication

A

STOP T200
START T203

V(S)=0
V(A) =0

7
MULTIPLE
FRAME
ESTABLISHED

FIGURE B.5/Q.921 (sheet 2 of 3)
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5
AWAITING

ESTABLISHMENT
[ | *k% |
oM TIMER T200 | FRAME DL-DATA
EXPIRY QUEUED UP request
Note
No B LAYER 3 Yes LAYER 3 Yes
RC =N200 INITIATED INITIATED
Yes
DISCARD RC=RC+1 DISCARD PUT IN
| QUEUE P=1 | QUEUE | QUEUE
*kk
DL-RELEASE TX SABME i'\:g;ﬁ?nROR | FRAME | FRAME
indication ©) QUEUED UP QUEUED UP
STOP T200 START T200 DL-RELEASE
indication
4 5 4 5 5
TEI TEI
ASSIGNED AWAITING ASSIGNED AWAITING AWAITING
ESTABLISHMENT ESTABLISHMENT ESTABLISHMENT
T1161780-94/d24

5

AWAITING
ESTABLISHMENT

NOTE — Only possible in cases of Layer 2 initiated re-establishment.

FIGURE B.5/Q.921 (sheet 3 of 3)

58 Recommendation Q.921  (03/93)



6

AWAITING
RELEASE

[ [ |
MDL- PERSISTENT
REMOVE DEACTIVA- SABME DISC UA
request TION
DISCARD DISCARD F=p F=p
Ul QUEUE Ul QUEUE
DL- DL- DL-
RELEASE RELEASE TXDM TXUA RELEASE
confirm confirm confirm
6 6
STOP T200 STOP T200 AWAITING AWAITING STOP T200
RELEASE RELEASE
1 4 4
TEI TEI TEI
UNASSIGNED ASSIGNED ASSIGNED

MDL-ERROR
indication

)

6

AWAITING
RELEASE

T1161790-94/d25

FIGURE B.6/Q.921 (sheet 1 of 2)
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6
AWAITING

RELEASE

TIMER
DM T200
EXPIRY
Yes
No
DL-RELEASE RC=RC+1 MDL-ERROR
confirm P=1 indication
(H)
STOP T200 TXDISC DL-RELEASE
confirm
4 6 4
TEI AWAITING START T200 TEI
ASSIGNED RELEASE ASSIGNED
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6

AWAITING
RELEASE
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7
MULTIPLE

FRAME
ESTABLISHED

| [ | | *kk
DL- DL-
DL-DATA | FRAME
ESTABLISH RELEASE request P
request request
DISCARD DISCARD PUT IN RE'EEEHE\'?ER _ Yes
| QUEUE | QUEUE | QUEUE SUoy
*kk
ESTABLISH RC=0 | FRAME . Yes
= |
DATA LINK = QUEUED UP V(S) = V(A) + k
! GET NEXT
SET LAYER 3 TX DISC MULTIPLE | QUEUE
INITIATED FRAME ENTRY
ESTABLISHED
l *kk
5
AWAITING STOP T203 P=0 | FRAME
ESTABLISHMENT RESTART T200 QUEUED UP
Note
6
T
AWAITING
RELEASE COMMAND
V(S) = V(S) +1
CLEAR
ACKNOWLEDGE
PENDING
T200 _ Yes
RUNNING —~————
STOP T203
START T200
[

7
MULTIPLE

FRAME
ESTABLISHED

NOTE — The regeneration of this signal does not affect the sequence integrity of the | queue.

FIGURE B.7/Q.921 (sheet 1 of 10)
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7
MULTIPLE

FRAME
ESTABLISHED
[ [ |
- PERSISTENT
TIMER T200 TIMER T203 ,\RAEDhl;IOVE DEACTIVA-
EXPIRY EXPIRY
request TION
DISCARD DISCARD
RC=0 I AND Ul I AND Ul
QUEUES QUEUES
TRANSMIT DL-RELEASE DL-RELEASE
ENQUIRY indication indication
RC=0 STOP T200 STOP T200
STOP T203 STOP T203
8 1 4
GET LAST
TRANSMIT TEI TEI
TRANSMITTED TIMER
ENQUIRY
Q | FRAME RECOVERY UNASSIGNED ASSIGNED
| T1161820-94/d28
V(S)=V(S) -1
P=1
TXI
COMMAND
V(S)=V(S) + 1
CLEAR
ACKNOWLEDGE
PENDING
START T200
J
RC=RC+1

8

TIMER
RECOVERY

Recommendation Q.921

FIGURE B.7/Q.921 (sheet 2 of 10)

(03/93)



7
MULTIPLE

FRAME
ESTABLISHED
[ |
SABME DISC UA
MDL-ERROR
F=P DISCARD indication
| QUEUE
(C,D)
7
— MULTIPLE
F=pP
TXUA FRAME
ESTABLISHED
CLEAR
EXCEPTION TXUA
CONDITIONS

MDL-ERROR
indication

"

DL-RELEASE
indication

STOP T200
V(S)=Vvia) STOP T203
4
DISCARD TEI
I QUEUE ASSIGNED

T1161830-94/d29

DL-ESTABLISH
indication

STOP T200
START T203

V(S)=0
V(A) = 0
V(R) =0

7
MULTIPLE
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FIGURE B.7/Q.921 (sheet 3 of 10)
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7

MULTIPLE
FRAME

ESTABLISHED

SET OWN CLEAR OWN
DM RECEIVER RECEIVER
BUSY BUSY
Note Note
_~ OWN ves No - OWN
~  RECEIVER =, < RECENER
BUSY BUSY
No
MDL-ERROR SET OWN CLEAR OWN
indication RECEIVER RECEIVER
(B) BUSY BUSY
ESTABLISH B _
DATA LINK F=0 F=0
- CLEAR
mgtaltzi?nROR LAYER 3 TXRR TXRNR
(8 INITIATED RESPONSE RESPONSE
! ° CLEAR CLEAR
ygk,\TAELE AWAITING ACKNOWLEDGE ACKNOWLEDGE
ESTABLISHED ESTABLISHMENT PENDING PENDING

NOTE — These signals are generated outside of this SDL representation, and may be generated by the connection

management entity.

MULTIPLE

FRAME
ESTABLISHED

T1161840-94/d30

FIGURE B.7/Q.921 (sheet 4 of 10)
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ESTABLISHED
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MDL-ERROR
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RECEIVER
BUSY

MDL-ERROR
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FIGURE B.7/Q.921 (sheet 5 of 10)
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| COMMAND

OWN
RECEIVER

Yes

BUSY

V(R) = V(R) + 1

DISCARD
INFORMATION

CLEAR
REJECT
EXCEPTION

REJECT
EXCEPTION

DL-DATA DISCARD
indication INFORMATION
SET
REJECT No
EXCEPTION
Yes
F=P F=1
ACKNOW-
LEDGE TXRR TXREJ TXRNR
PENDING
Note 1
SET CLEAR CLEAR CLEAR
ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE
PENDING PENDING PENDING PENDING
T1161880-94/d34
@
9
NOTES

1  Processing of acknowledge pending is described on sheet 10 of this figure.
2  This SDL representation does not include the optional procedure in Appendix I.
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2 The data link layer returns to the state it was in prior to the events shown.
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2 The data link layer returns to the state it was in prior to the events shown.
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Annex C

SDL representation of the broadcast procedures
(This annex forms an integral part of this Recommendation)
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TRANSFER

*kk
Bku/y g/k_TA UI FRAME ul PERSISTENT
request QUEUED UP COMMAND DEACTIVATION
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Annex D

State transition table of the point-to-point procedures
of the data link layer
(This annex forms an integral part of this Recommendation)

D.1 The state transition table presented in Tabldsto D.3 is based on the eidgfdsic states (sd&2) recognized
in the SDL representation and the related transmitter and receiver conditions.

The state transition table relinquishesatoy partitioning ofthe procedures. It is conceptual and doespmevent a
designerfrom partitioning in his implementatiorMoreover, allthe processes related to primitive procedures, the
management ajueues and thexchange of information between adjacent layers are concemtiaisiblefrom outside

of the system and would not impose any constraints on the implementation.

The eight basic stategpply toboth the transmitter and thieceiverwithin one data linkayer entity. Howeversome of

the conditions are confined to the transmitter (e.g. “peeeiver busy”)whilst some areconfined to thereceiver

(e.g. “REJrecovery”). This implies, ithe concept of non-partitioning is adopted, that each transmitter condition has to
be combinedvith eachreceiver condition resulting ioomposite states. This stdtansition table comprises Zbmpo-

site states representing the 8 basic states and the related combinations of transmitter and receiver conditions.

Events are defined as follows:
a) primitives;
b) repertoire of frames to be received:
— unnumbered frames (SABME, DISC, UA, DM, Ul, FRMR),
— supervisory frames (RR, REJ, RNR),
— information frame (l);
c) internal events (servicing of queues, expiry of timers, receiver busy condition).
The actions to be taken when an event occurs whilst in a specific state comprise:
i) transitioning to another state;
i) transmitting peer-to-peer frames;
i) issuing primitives;
iv) setting timers;
V) setting counters;
vi) updating variables;
vii) setting P/F bit;

viii) discarding contents of queues.

D.2 Key to the state transition table

D.2.1  Definition of a cell of the state transition table

STATE X defines the transition to the next state

EVENT ACTIONS X empty indicates “remain in the current state”

86 Recommendation Q.921  (03/93)



D.2.2  Key to the contents of a cell

| Impossible by the definition of the data link layer service.

/ Impossible by the definition of the peer-to-peer data link procedures.

- No action, no state change.

V(S)=V(A) =N(R) Collective term for the two actions V(SN(R) and V(A)= N(R).

Timer T200 Start timer T200 if not already running.

TX ACK The acknowledgement of theeceived | framemay be conveyed by an | frame

associated with the informatiofiow in the opposite direction or a&upervisory
response frame, as appropriate.

“DISCARD” Indicatesthe discarding of the information contained in the information field of
the | frame.
(A-O) The codesised in MDL-ERROR indication signals are definedrable 11.1.When

multiple codes are shown, only one applies.

The action indicates A A

NOTE - In generalthis state transition table does not prevent an implementationusing N(R) to acknowledgmore
than one | frame.
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Annex E

Protocol Implementation Conference Statement (PICS)
to Recommendation Q.921 for Basic Rate (User-side)
(This annex forms integral part of this Recommendation)

E.1 General

The supplier of a protocol implementation claiming to confornthts Recommendation, shatbmpletethe following
Protocol Implementation Conformance Statement (PICS) profamadaaccompany it bythe informationnecessary to
identify fully both the supplier and the implementation. The PICS proforma applies to the basic rate user-side interface.
The PICS is a document specifyitige capabilitiesand options whicthave been implementedndany featuresvhich

have been omitted, gbat the implementation can be testerdconformance against relevant requiremeaits| against

those requirements only.

This PICS has several uséise most important aréhe staticconformance revievand testcase selection in order to
identify which conformance tests are applicable to this product.

The PICS proforma is document, in thdform of a questionnairenormally designed byhe protocol specifier or
conformance test suite specifier which, when completed for an implementation or system, becomes the PICS.
E.2 Abbreviations and special symbols

APPX  Appendix

CPE Customer Premises Equipment

DLCI Data Link Connection Identifier, DLG(SAPI, TEI)

DLE Data Link Entity

FR Prefix for the Index number of the Frames group
IuT Implementation under test
M Mandatory

N/A Not Applicable
o Optional

O<n> Optional, but, if chosen, support is required for either at least one or only one of the options in
the group labelled by the same numeral <n>

P Prohibited

PC Prefix for the Index number of the Protocol Capabilities group
PICS Protocol Implementation Conformance Statement

<> receive (frame)

<s> send (frame)

SAPI Service Access Point Identifier

SP Prefix for the Index number of System Parameter group

TEI Terminal End-point Identifier
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E.3 Instructions for completing for PICS Proforma

The main part of th’ICS proforma is a fixed-formajuestionnaire, divided into three sections. Answers to the
guestionnaire are to be provided in the rightmost column, eithemiply marking aranswer to indicate a restricted
choice (such as Yes or No), or by entering a value or a set or range of values.

A suppliermay also provide additional information categorized as either Exceptlofaimation or Supplementary
Information (otheithanPIXIT). When present, each kind of additionmafiormation is to be provided as items labelled
X.<i> or S<i> respectively for cross-reference purposes, wkisrés any unambiguous identification ftre item. An
exception itenrshould contain the appropriate rationale. Bupplementary Information st mandatonand thePICS
is completewithout such information. The presence of optiosigbplementary or exceptional informatishould not
affect test execution, and will in no way affect static conformance verification.

NOTE — Where an implementation is capable of being configured in thareone way, a single PICS may be able to

describe all such configurations. However, the supplier hashtiee of providing moréhanone PICS, eacbovering someaubset of
the implementation's configuration capabilities, in case this makes for easier or clearer presentation of the information.

In thecase inwhich anlUT does not implement a conditidisted, such as in PC8, where a CR&y not supportLayer
3 call procedures, the Support column of FHES proforma tablehould becompleted as: “Yes: No: v X: X2”. The
entry of the exceptional information would read: “X2 This CPE does not support Layer 3 call procedures.”.

E.4 Global statement of conformance

Global statement: The implementation specifiedhis PICS meetsll the mandatory requirements tiie referenced
standards:
Yes/No

NOTE — Answering “No” tathis question indicates non-conformance to this Recommendation. Non-supported mandatory
capabilities are to be listed in the PICS below, with an explanation for the abnormal status of the implementation.

The client will have fully compliedwith the requirementfr a statement of conformance by completihg statement
contained in this subclausdowever,the clientmayfind it helpful to continue t@ompletethe detailed tabulations in
the subclauses which follow.
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E.5 Protocol Capabilities (PC)
Reference
Index Protocol Feature Status (subclause, Support
appendix)
PC1.1 Is the CPE of the non-automatic TEI assignment 0.1 3.34.2 Yes:_ No:_ X:_
category?
PC 1.2 Is the CPE of the automatic TEI assignment category? .13.3.4 Yes._No: _ X:_
PC 2 Does the CPE support the broadcast data link? 5.2 Yes:_ No:_ X|_
PC 4 Does the CPE support data link nonitor function? 5.10 Yes:._ No:_ X:_
PC5 Does the CPE support reject retransmission (0] 3.6.7 Yes:._ No:_ X:_
procedure 5.8.1
Appendix |
PC6.1 Does the DLE support automatic negotiation of data 0.2 Appendix IV Yes:_ No:_ X:_
link layer parameters?
PC 6.2 Does the DLE support internal parameter 0.2 5.4 Yes: No:_ X:_
initialization?
PC7 Does the CPE permit concurrent LAPB data link 0] 2.3 Yes:_ No: _ X:_
connection within the D-channel
Service Access Point Identifier (SAPI)
PC 8 If the CPE supports Layer 3 call control procedures, M 3.3.3 Yes:_ No:_ X:_
is SAPI= 0 supported?
PC9 If the CPE supports X.25 Layer 3 packet procedures M 3.3.3 Yes:_ No:_ X:_
on D-channel, is SAR$ 16 supported?
PC 10 Is SAPE 63 supported M 3.3.3 Yes:_ No:_ X:_
PC 111 Does the implementation support the association ofa O 3.3.4, Yes:_ No:_ X:_
given TEI with all SAPs which the CPE supports? 5.3.1
3.4.3/Q.920
PC 11.2 If the CPE is an X.31 type of packet mode terminal M 3.3.4, Yes:_ No:_ X:_
equipment, is a given TEI for point-to-point data link 5.3.1
connection €127) associated with all SAPs which|the 3.4.3/Q.920
CPE supports?
PC 12 Does the implementation support modulus 128 for M 3.5.2.1, Yes:_ No:_ X:_
frames numbering? 55.1
Peer-to-peer procedures
Unacknowledged Information Transfer
Does the CPE support Ul-command?
PC 13 Is the P/F bit set to 0? M 5.2.2 Yes:_ No:_ X:_
PC 14 M 5.1.1 Yes: No:_ X:_
TEI Management
PC 15 Does the CPE transmit management entity messages M 5.3.1 Yes:_ No:_ X:_
in Ul frames with DLCI= (63, 127)?
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Index

Protocol Feature

Status

Reference
(subclause,
appendix)

Support

TEI Assignment Procedures

PC 16.1

PC 16.2

Does the CPE initiate TEIl assignment upon power- 0.3

up?

Does the CPE initiate TEI assignment at the tim

ean O.3

incoming or an outgoing call is handled, if there is no

TEI assigned?

53.1

53.1

Yes:_ No:_ X:_

Yes:_ No:_ X:_

PC 17

If the CPE is of the non-automatic category, doe
CPE side management entity assign a TEl value

sthe M
D

5.3.2

Yes:_ No:_ X:_

PC 18

PC 19

PC 20

PC 21

PC 22

If the CPE is of the automatic category:

Does the CPE side management entity initiate TE

assignment?
Is the Ri randomly generated?

Is the Ai value in an Identity Request message a
equal to 1277

Does the CPE retransmit an Identity Request mg
upon timer T202 expiry?

Does the CPE use a new value of Ri in the abov
instance (PC 21)?

T
<

ways M

2ssage M

M

14

5.3.2

5.3.2

5.3.2

53.2.1

53.2.1

Yes:_ No:_ X:_

Yes:_ No:_ X:_

Yes:_ No:_ X:_

Yes:_ No:_ X:_

Yes:_ No:_ X:_

TEI Check Response/Removal/ldentity Verify

PC 23.1

PC 23.2

PC 23.3

Does the CPE send a single Identity Check Res
message, if the Ai value in the received Identity
Check Request message is equal to 127?

Does the CPE send an individual Identy Check

ponse 0.4

0.4

Response message, for each TEI which is assigned to

it, if the Ai value in the received Identity Check
Request message is equal to 127?

Does the CPE send any combination of (multiple
“single” and “individual” Identity Check Response

0.4

messages in order to report all the TEls assigned to it,
if the Ai value in the received Identity Check Request

message is equal to 127?

5.3.3.2

5.3.3.2

5.3.3.2

Yes:_ No:_ X:_

Yes:_ No:_ X:_

Yes:_ No:_ X:_

PC 24

PC 25

PC 26

Does the CPE support transmitting one Identity
Check Response message in response to an Ide
Check Request message with<A127, if the TEI
value being checked is in use?

M
ntity

Does the DLE enter the TEI Unassigned state, upon M

removal of an automatic TEI?

Does the CPE send an Identity Request message uponM

removal of an automatic TEI?

5.3.3.2

5.3

5.3.4

Yes:_ No:_ X:_

Yes:_ No:_ X:_

Yes:_ No:_ X:_
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Index

Protocol Feature

Status

Reference
(subclause,
appendix)

Support

PC 27.1

PC 27.2

If an Identity Request message is outstanding:

Does the CPE remove the TEI from the DLE on
receipt of an Identity Assigned message containir
TEI value which is already in use?

Does the CPE initiate TEI identity verify procedure

on receipt of an Identity Assigned message conta
a TEI value which is already in use?

ga O.5

0.5
ning

Yes:_ No:_ X:_

Yes:_ No:_ X:_

PC 28

If the CPE is of the non-automatic TEI category,

Does the CPE notify to the equipment user the need

for corrective action after non-automatic TEI
removal?

Yes:_ No:_ X:_

PC 29.1

PC 29.2

If the CPE checks the TEI of all Identity Assign
messages:

Does the CPE remove TEI from the DLE on receipt of 0.6
an Identity Assigned message containing a TEI value

which is already in use?

Does the CPE initiate TEI identity verify procedure 0.6

on receipt of an Identity Assigned message conta
a TEI value which is already in use?

ning

Yes:_ No:_ X:_

Yes:_ No:_ X:_

PC 30

If the CPE initiates a TEI Identity Verify procedur
does the Ai contain the own TEI which has been
assigned by ASP (automatic TEI) or entered (nor
automatic TEI), respectively?

@2
<

5.3.5.2

Yes:_ No:_ X:_

PC 31

If the CPE initiates the TEI identity verify procedu

Does the CPE remove the TEI from the DLE, if ng
Identity Check Request message with arAR7 or
an Ai value equal to Ai value in the Identity Verify
Request message has been received when timer|
(again) expired after retransmission of the Identit
Verify Request message upon expiry of timer T2(

r

e,

T202

2?

5.3.5.3

Yes:_ No:_ X:_

Establishment and Release of Multiple Frame
Operation

PC 32

PC33.1

PC 33.2

PC 34.1

PC 34.2

Does the CPE support multiple frame operation?
Does the DLE initiate multi-frame establishment
immediately after TEIl assignment?
when there is an incoming or an outgoing call?

Does the DLE remain in TEI Assigned state whe
multiple frame operation is released?

Does the DLE initiate immediate re-establishmen
when the multiple frame operation is released?

[

0.7
0.7

the 0.8

0.8

5.5

55

5.5

5.5.3

5.5.3

Yes:_ No:_ X:|

Yes:_ No:_ X:_
Yes:_ No:_ X

Yes:_ No:_ X:_

Yes:_ No:_ X:_
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Reference
Index Protocol Feature Status (subclause, Support
appendix)

Unsolicited Commands and Responses
If the CPE is of the automatic TEI assignment
category

PC 35.1 Does the CPE initiate TEI identity verify procedure 0.9 Appendix Il Yes:_ No:_ X:_
on the receipt of an unsolicited UA response in the 5.8.7
Multiple Frame Established State?

PC 35.2 Does the CPE remove the TEI from the DLE on the 0.9 Appendix Il Yes:_ No:_ X:_
receipt of an unsolicited UA response in the Multiple 5.8.7
Frame Established State?

PC 36.1 Does the CPE initiate TEI identity verify procedure 0.10 Appendix I Yes:._ No:_ X:_
on the receipt of an unsolicited UA response in the 5.8.7
Timer Recovery State?

PC 36.2 Does the CPE remove the TEI from the DLE onthe  0.10 Appendix I Yes:_ No:_ X:_
receipt of an unsolicited UA response in the Timer 5.8.7
Recovery State?

PC 37.1 Does the CPE remove the TEI from the DLE, after 0.11 Appendix I Yes:_ No:_ X:_
N200 unsuccessful retransmissions of SABME?

PC 37.2 Does the CPE initiate the TEI identity verify 0.11 Appendix Il Yes:_ No:_ X:_
procedure, after N200 unsuccessful retransmissipons
of SABME?

PC 38.1 Does the CPE remove the TEI from the DLE, after 0.12 Appendix Il Yes:_ No:_ X:_
N200 unsuccessful retransmissions of DISC?

PC 38.2 Does the CPE initiate the TEI identity verify 0.12 Appendix Il Yes:_ No:_ X:_
procedure, after N200 unsuccessful retransmissipons
of DISC?

O
[¢]
L T T T I 1 O I A | I 1

Support of at least one of these items is required.
Support of at least one of these items is required.
Support of at least one of these items is required.
Support of one, and only one, of these items is required.
Support of one, and only one, of these items is required.
Support of one, and only one, of these items is required.
Support of at least one of these items is required.
Support of at least one of these items is required.
Support of one, and only one, of these items is required.
Support of one, and only one, of these items is required.
Support of one, and only one, of these items is required.
Support of one, and only one, of these items is required.
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E.6

Frames — Protocol Data Units (FR)

Index Protocol Feature Status Reference Support
Frame Format
FR1 Format A 2.1 Yes:_ No:_ X:_
FR 2 Format B 2.1 Yes:_ No:_ X:_
Flag Sequence
FR 3 Opening flag M 2.2 Yes:_ No:_ X:_
FR 4 Closing flag M 2.2 Yes:_ No:_ X:_
Address Field
FR5 Two octets M 2.3 Yes:_ No:_ X:_
FR 6 If the DLE permits concurrent LAPB data link connection withinithe M 2.3 Yes:_ No:_ X:_
D-channel, is the one octet address field recognized?
Control Field
Unacknowledged operation
FR 7 Single octet M 2.4 Yes:_ No:_ X:_
Multiple frame operation
FR 8 Two octets M 2.4 Yes:_ No:_ X:_
FR9 Single octet (unnumbered frame) M 2.4 Yes:_ No:_ X:_
Order of Bit Transmission
FR 10 Ascending numerical order M| 28.2 Yes:_ No:_ X:_
Field Mapping Convention
FR 11 Lower bit number Lowest order value M | 283 Yes:_ No:_ X:_
Do all transmitted frames contain the following fields?
FR12.1 | —Flag M 2.2 Yes: No._ X:_
FR12.2 | — Address M 2.3 Yes:_ No:_ X:_
FR 12.3 | —Control M 2.4 Yes:_ No:_ X:_
FR12.4 | — FCS M 2.7 Yes: No:_ X:_
FR 13 Is the CPE capable of accepting the closing flag as the opening flag bf 2.2 Yes:_ No:_ X:_
the next frame?
FR 14 Does the CPE generate a single flag as above? 0] 2.2 Yes:_ No:_ X|_
FR 15 Does the CPE ignore one flag, or two or more consecutive flags thatM 2.2 Yes:_ No:_ X:_
do not delimit frames?
FR 16 Are all invalid frames discarded and no action taken? M 2.9 Yes._ No:_ X:|
FR 17 Are seven or more contiguous 1 bits interpreted as an abort and theM 2.10 Yes:_ No:_ X:_
associated frames ignored?
FR 18 If the CPE supports the automatic negotiation of data link layer M Appendix IV | Yes:_ No:_ X:_
parameters, does the CPE support XID frames?
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E.7

System parameters (SP)

Index

System parameters

Status

Reference

Support/Range

SP1

SP 2

SP3

SP 4

SP5

SP 6

If the DLE supports multiple frame operation
Retransmission time (T200)
Maximum number of retransmissions (N200)

Maximum number of octets in information field
(N201)

for SAP supporting signalling

for SAP supporting packet on the D-channel
Maximum number of outstanding | frames (K)
for SAP supporting basic access signalling

for SAP supporting basic access packet on the [
channel

D

591

5.9.2

5.9.3

5.9.3

595

5.9.5

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_

SP7

SP 8

If the CPE is of the automatic TEI assignment
category,

Maximum number of transmissions of TEI Identi
Request message (N202)

Minimum time between the transmission of TEI
Identity Request message (T202)

594

5.9.7

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_

SP9

If the CPE supports the data link monitor function

Maximum time allowed without frames being
exchanged (T203)

5.9.8

Yes:_ No:_ Value:_

SP 10

SP 11

If the CPE supports the automatic negotiation of
data link parameters,

Retransmission time of XID frame (TM20)

Maximum number of retransmissions of XID frame

(NM20)

Appendix 1V.2

Appendix 1V.2

Yes:_ No:_ Value:_

Yes:_ No:_ Value:_
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Appendix |

Retransmission of REJ response frames
(This appendix does not form an integral part of this Recommendation)

1.1 Introduction

This appendix describes an optional procedure which may be used to provide a reject retransmission procedure.

1.2 Procedure

This optional reject retransmission procedure can supplemef. 82 LAPD protocol by defining a new variable for
multiple frame operation (se€.5.2), and bymodifying the N(S) sequence error exception condition reporting and
recovery (se&.8.1).

1.2.1 Recovery state variable V(M)

Each point-to-point data link entitpay have an associate{M) when using fframe commandandsupervisory frame
commands/responses. V(M) denotes the sequence number of tfranesteceivedvhich caused an N(S) sequence

error condition. V(M) can take on the value 0 to 127 and may be used to determine if another REJ response frame should
be sent on receipt of an N(S) sequence error while in the REJ exception condition.

1.2.2 N(S) sequence error supplementary procedure
The first three paragraphs of subclause 5.8.1, N(S) sequence error, apply. The remainder of the subclause is as follows:

The REJrame isused by a receiving data lin&yer entity toinitiate an exceptiomecovery(retransmission) following
the detection of an N(S) sequence error. The receiving data link entity shall set V(M) to the N(S) segunmre
which caused the N(S) sequence error condition.

Only one REJ exception conditidor a givendirection of information transfer shall be established at a fila is, all
REJ frames must have the same N(R) value until the REJ reception is cleared].

A data linklayer entity receiving aREJcommand or responghall initiate sequential transmission (retransmission) of
| rames starting with the | frame indicated by the N(R) contained in the REJ frame.

An REJ exception is cleared when the requested | frame is received or when SABME, or DISC is received.

If an N(S) sequence error exception occurs when the receiving dataylmkentity is inthe REJ exception condition,
then it shallcheck the N(S) of theeceived frame to seeftifie data linkayer entitywhich receivedthe REJframe has
retransmitted in response to the REaine(i.e. is N(S) within the range V(R) + 4 N(S) < V(M)]. If the N(S) of the
received frame iswithin the above range, then it shall send another REesponse framejssue anMDL-
ERROR indication primitive to the connectioranagement entitynd it shall set V(M) equal to N(Shhe transmitting
side will not need to wait for timer T200 to expire before it can retransmit the lost frame.

If an N(S) sequence error occurs when the receiving datdaymt entity is inthe REJ exception conditiomand it

cannot be determined if the data lilalyer entitywhich receivedthe REJframe has retransmitted in response to that
frame [i.e. if N(S}> V(M)], then it shall set V(M) equal to the N(S) of the received frame.
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Appendix Il

Occurrence of MDL-ERROR indication
within the basic states and actions
to be taken by the management entity

(This appendix does not form an integral part of this Recommendation)

1.1 Introduction

Tablell.1 givesthe error situations in which the MDL-ERROR indicatiprnmitive will be generated. Thigrimitive
notifies the data link layer's connection management entity of the occurred error situation. The associptedrastar
contains the error code that describesuhigueerror conditions. Tabldl.1 also identifies the associated connection
management actions to be taken from the network and the user side, based on the types of error conditions reported.

This appendix does not incorporate the retransmission of REJ response frames described in Appendix 1.

1.2 Layout of Table II.1

The “Error code” colummivesthe identificationvalue of each error situation to becluded as garametemwith the
MDL-ERROR indication primitive.

The column entitled “Error condition” together with the “Affected states"descubigieprotocol error eventand the
basic state of the data link layer entity at the point that the MDL-ERROR indication primitive is generated.

For a given error condition, the column entitled “Network management action” describes the preferred action to be taken
by the network management entity.

The column entitled “Usemanagement action"describd®e preferred action to be taken by the user side
management entity on a given error condition.

1.3 Preferred management actions

The various preferred layer management actions on an error situation may be described as one of the following:
a) Errorlog

This suggests that the network side conneatianagement entity haéise preferred action of logging the
event into an error counter. The lengthd theoperation of the countemechanisms fothe error
situations is implementation dependent.

b) TEI check
This means that the network side layer management entity invokes the TEI check procedure.
c) TEl verify

This meansthat the user sidéayer management entitynay optionally invoke aTEl verify request
procedure that asks the network side layer management entity to issue a TEI check procedure.

d) TElremove

This means that the user side layer management entity may directly remove its TEI value from service.

In most ofthe described error situations, there is either no action to be taken on the utsresideanagement or the
action to be taken is implementation dependentTaise Il.1 shows. “Implementation dependent” medhat it is
optional whether the user sitlyer managemerttas incorporatedny form oferror counter to log (store) the reported
event. If action is taken, thayer managemeriias to take into account that the data liaer will haveinitiated a
recovery procedure.

156 Recommendation Q.921  (01/94)



TABLE 11.1/Q.921

Management Entity Actions for MDL-Error-Indications

Affected Network User Management
Error type Error code Error condition states Management Action Actiong
(Note 1)
A Supervisory (F=1) 7 Error log Implementation
dependent
B DM (F=1) 7.8 Error log Implementation
dependent
c UA (F=1) 478 TEI removal
Y procedure or TEI
. - check procedure;
Receipt of unsolicited then. if TEI
response ’
— free, remove TEI TEI identity verify
procedure, if
_ . ' implemented, or
D UA (F=0) 4,5,6,7,8 — single, no action remove TEI
— multiple, TEI
removal
procedure
E Receipt of DM response 7,8 Error log Implementation
(F=0) dependent
Peer initiated F SABME 7,8 Error log Implementation
re-establishment dependent
TEI check proce-
G SABME 5 dure; then, if TEI:
— free, remove TEl 1| igentity verify
procedure, if
Unsuccessful retrans- H DIS 6 — single, error log implemented, or
Lo 8 remove TEI
mission (N200 times)
— multiple, TEI
removal
procedure
| Status enquiry 8 Error log Implementation
dependent
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TABLE 11.1/Q.921(end)
Management Entity Actions for MDL-Error-Indications

Affected Network User Management
Error type Error code Error condition states Management Action Actiong
(Note 1)
J N(R) error 7,8 Error log Implementation
dependent
K Receipt of FRMR 7,8 Error log Implementation
response dependent
Other L Receipt of undefined 4,5,6,7,8 Error log Implementation
frame dependent
M Receipt of | field not 4,5,6,7,8 Error log Implementation
(Note 2) permitted dependent
N Receipt of frame with 4,5,6,7,8 Error log Implementation
wrong size dependent
0] N201 error 4,5,6,7,8 | Errorlog Implementation
dependent
NOTES
1 For the description of the affected states, see Annex B.
2 According to 5.8.5, this error code will never be generated.

Appendix IlI

Optional basic access deactivation procedures
(This appendix does not form an integral part of this Recommendation)

1.1 Introduction

This appendix provides one example of a deactivation procechich optionallymay beused by the network side
system management tmntrol deactivation of the access. Figlid provides a conceptual model tbfe interactions
which are required for this deactivation procedure.

.2 Description of the Conceptual Model

The monitor function uses layer 2 activitythe basidor establishingvhether deactivation of treccess can take place.
The signal INFORMATION is used to report the layer 2 activity in the following manner:

a) INFORMATION (FREE) indicates that there is no data link connection innthkiple-frame mode of
operation;

b) INFORMATION (IN USE) indicates that there is at least one data link connection in the mode-setting or
multiple-frame mode of operation; and

c) INFORMATION (UNIT DATA) indicates that a Uframe isabout to be transmitted, or has jimen
received.

Within the data link layer entity the DL-ESTABLISH request/indication primitives and DL-RELEASE
indication/confirm primitives mark the duration of the multiple-frame mode of operatimhtheMDL/DL-UNIT DATA
request/indication primitives mark the transmission and reception of Ul frames.
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System management Higher layers N

Monitor
Deactivation [
procedure
\4 \4
Layer 2 N
v
Layer 1

T1162060-94/d52

FIGURE 111.1/Q.921
Conceptual model of the interactions for an example deactivation procedure

A signal Status is used to represent the ability of higher layers to enable or disable the deactivation procedures:
— STATUS (ENABLE) deactivation procedures enabled; and

— STATUS (DISABLE) deactivation procedures disabled.

The MPH-DEACTIVATE request,MPH-DEACTIVATE indication andMPH-ACTIVATE indication primitives are
used as described in clause 4. The definiindusage of these primitives are also described in Recommendation 1.430
[5] which specifies layer 1.

Since, in Recommendation 1.438] the usage of th&PH-DEACTIVATE indication primitive is an implementation
option, two cases of deactivation are described below.

Subclausdll.3 provides a description dfie deactivation procedure when Mi@H-DEACTIVATE indicationprimitive
is delivered to the system management entity.

Subclauseéll.4 provides a description ¢he deactivation procedure when tHi€H-DEACTIVATE indication primitive
is not delivered to the system management entity.

NOTE — These procedures require thatajer 3entities making use dhe acknowledged information transgervice,
must release the data link connection at an appropriate point after the completion of the information transfer.

1.3  Deactivation procedure with MPH-DEACTIVATE indication

This deactivation proceduraakesuse of theMPH-DEACTIVATE indication primitive to provide an option of layer 1
implementation.

Figurelll.2 provides a state transition diagramtloé deactivation procedure with thPH-DEACTIVATE indication
primitive.
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This deactivation procedure can be represented by six states:
State 1 Information transfer not available and free;
(No information transfer and free)

State 2 Information transfer available and free;
(Information transfer and free)

State 3 Information transfer available and in use;
(Information transfer and in use)

State 4 Information transfer not available and in use;
(No information transfer and in use)

State 5 Information transfer interrupted and free;
(Information interrupted and free)

State 6 Information transfer interrupted and in use;

(Information interrupted and in use)

These six states are described as follows:

a) State 1 represents the state where the access is assumed to be deactivated and no data link connections are
in a mode setting or multiple-frame mode of operation.

b) State 2 represents the state whereatoess is activateghd no data link connection is imede setting
or multiple-frame mode of operation. Tim&MO01 is running, and upon itexpiry, if deactivation is
enabled, then aMPH-DEACTIVATE request primitivemay beissued tolayer 1. The access then
assumed to be deactivated.

c) State 3 represents the state where the access is activated and at least one data link connectiodeis in a
setting or multiple-frame mode of operation.

d) State 4 represents the state whereatteess is regarded as being in a transient state (neither deactivated
nor activated)and at least one data link connection is imade setting or multiple-frame mode of
operation. [This state can be enterf, example,due to thearrival of an INFORMATION (INUSE)
signal before an MPH-ACTIVATE indication primitive.]

e) State 5 represents the state whereativess is regarded as being in a transient state (neither deactivated
nor activatedjand no data link connection is innaode setting or multiple-frame mode of operation.
Timer TMO1 is running and upon itexpiry, if deactivation is enablethen anMPH-DEACTIVATE
request primitive will be issued to layer 1. The access is assumed to be deactivated.

f)  State 6 represents the state where the access is regarded as being in the transient state (neither deactivated
nor activated)and at least one data link connection is imade setting or multiplédrame mode of
operation.

Timer TMO1 is started whenever state 2 is entered:
i) on receipt of an MPH-ACTIVATE indication primitive in state 1; and
i) on receipt of an INFORMATION (FREE) signal in state 3.
Timer TMO1 is started whenever state 5 is entered:
— on receipt of an INFORMATION (FREE) signal in state 6.
Timer TMOL is restarted in states 2 and 5 when:
— TMOL1 expires while deactivation is disabled by the receipt of a STATUS (DISABLE) signal; and

— an INFORMATION (UNIT DATA) signal is received in order to allow sufficient time @nrent and
further unacknowledged information transfer.

Timer TMO1 has a value of ten seconds at the network side.
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FIGURE 111.2/Q.921

State transition diagram of a deactivation procedure with

MPH-DEACTIVATE indication
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.4 Deactivation procedure without MPH-DEACTIVATE indication

This deactivation procedure does nmkeuse of theViPH-DEACTIVATE indication primitive to provide an option of
layer 1 implementationThus this procedure can be representedriby four statesi.e. state 1, state 2, state 3, atate
4. States 5 and 6 have disappeared.

Figure Ill.3 provides a state transition diagram this deactivation procedure without théPH-DEACTIVATE
indication primitive.

STATUS (DISABLE)
[Set Deactivation
Disabled]

STATUS ENABLE
[Set Deactivation

Enabled] MPH-ACTIVATE
indication
[Start TMO1] I\:IL INFORMATION (IN USE)
[o]
Information
transfer
and free

INFORMATION
(FREE)

TMO1 Expiry
DEACTIVATION
ENABLED

MPH-ACTIVATE [MPH-DEACTIVATE request]

indication
2 4
Information No
transfer Information
and free transfer

and in use

INFORMATION — TMO1 Expiry
(UNIT DATA) DEACTIVATION
[Restart TMO1] DISABLED
(Start TMO1)
INFORMATION
(IN USE) MPH-ACTIVATE
[Stop TMO01] 3 indication
Information
transfer
INFORMATION andin use MPH-ACTIVATE
(FREE) indication

[Start TMO1]
T1162080-94/d54

FIGURE 111.3/Q.921

State transition diagram of a deactivation procedure without
MPH-DEACTIVATE indication
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Appendix IV

Automatic negotiation of data link layer parameters

(This appendix does not form an integral part of this Recommendation)

V.1 General

The initialization of data linkayer parameters is defined 5. This appendix defines a procedure suitable to negotiate
these parameters with a peer entity.

Typically, afterthe assignment of BEI value tothe management entitghe data link connectiomanagement entity is
notified by its layer management entity that parameter initialization is required.

The data link connection management entity will then invoke the peer-to-peer negotiation procedure.

IV.2  Automatic negotiation of data link layer parameter values

For each data linkayer an exchange of certaifata linklayer parametermay take place between tigeer data link
connection management entitigsforeentering theTEl-assignedstate. This exchangeay beinitiated after acquiring a
TEl, that is, after:

— receipt of a DL-ESTABLISHrequest or aDL-UNIT DATA request primitive following apower-up
condition associated with non-automatic TEI user equipment;

— receipt of theldentity assigned respongeessage for automatitEl assignment user equipment. This
message contains the TEI received by the layer management entity.

All messagesisedfor automatic negotiation afata linkparameters are carried tihe information field ofXID frames
with a TEI value set tdhe value acquired as indicatatboveand with aSAPI set to a valugentical to that associated
with the TEI on the data link entity whosparameters are being negotiated. OndéEhvalue has been assigned to a
terminal which supports multiple data lirdccess points (e.g. SAR 0 assigned to call control procedures and
SAPI =16 assigned to packet mode communications), this termiahegotiate linkdayer parameters for each SAPI in
use.

The data link connectiomanagement entity, following assignment of &l from the layer management entitghall
issue arXID commandwith the P bit set to 0 and the | field coded as shown in Fiyufe and start the connection
management timer TM20.

The | field of theXID command frameshall reflect theparameters desirefdr future communications acro$isis data
link layer connection.

The peer data link connectionanagement entity, upon receipttbfs XID command frameshall transmit an XID
response with the F bit set to O containing the list of parameter values that the peer can support.

If the data link connectiomanagement entity receivése above XIDresponse prior to expiry of tim@M20, it shall

stop the timer, and shall notify the layer management entity of a successful parameter exchange. Howev&iMEQimer
expires before receivinghe XID response, the data link connectioranagement entitghall retransmit the XID
command, incremerthe retransmission counter and restiarer TM20. This retransmissioprocess is repeated if timer

TM20 expires again. Should the retransmission counter equal NM20, or an XID response frame with a zero length | field
be received, the data link connectimrnagement entitghall issue an indication to tha@yer management entity and
initialize the parameters tthe default values. Thiayer management entitpay log this condition and then issue the
MDL-ASSIGN request primitive to the data link layer.

The timer TM20 is set to 2.5 seconds and NM20 is set to 3.
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Octet 8 7 6 5 4 3 2 1

5( 1 0 0 0 0 0 1 0 | Format Identifier (FI)

6| 1 0 0 0 0 0 0 0 | Group Identifier (GI)

71 0 0 0 0 0 0 0 0 | Group Length (GL)

8| 0 0 0 0 1 1 1 0 | Group Length (GL)

Parameter Identifier (PI)
910 0 0 0 0 ! 0 ! = Frame Size (Transmit)

10| O 0 0 0 0 0 1 0 | Parameter length (PL) = 2

11 | 215 »8 | Parameter Value (PV) = N201
Value of Transmitter
12| 27 2% | PV =N201 Value of Transmitter

13| 0 0 0 0 0 1 1 0 | PI =Frame Size (Receive)

14| 0 0 0 0 0 0 1 0 |PL=2

15 | 215 28 | PV = N201 Value of Receiver

16 | 27 29 | PV = N201 Value of Receiver

171 0 0 0 0 0 1 1 1 | PI =Widow Size (Transmit)

18| 0 0 0 0 0 0 0 1 |PL=1

19| o | 28 20 | PV =k Value

201 0 0 0 0 1 0 0 1 | PI = Retransmission Timer (T200)

21| O 0 0 0 0 0 0 1 |PL=1

22| 27 2° | pv=T200 value?

T1162090-94/d55

¥ Increments of 0.1 seconds; maximum range 25.5 seconds.

FIGURE 1V.1/Q.921
XID | field encoding for parameter negotiation
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Abbreviations and acronyms used in this Recommendation

ACK

ASP
CEl
CES
C/IR
DISC

DLCI
DM
EA
ERR
ET
FCS
FRMR
HDLC

IND
ISDN

L1

L2

L3
LAP
LAPB
LAPD

MDL-
MPH-
N(R)
N(S)
PDU
P/F
PI
PH-
PL

Acknowledgement

Action indicator

Assignment source point

Connection endpoint identifier

Connection endpoint suffix

Command/response field bit

Disconnect

Communication between Layer 3 and data link layer
Data link connection identifier

Disconnected mode

Extended address field bit

Error

Exchange termination

Frame check sequence

Frame reject

High-level data link control procedures

Information

Identity

Indication

Integrated Services Digital Network

Maximum number of outstanding frames (window size)
Layer 1

Layer 2

Layer 3

Link access procedure

Link access procedure - Balanced

Link access procedure on the D-channel

Modifier function bit

Communication between layer management entity and data link layer
Communication between system management and physical layer
Receive sequence number

Send sequence number

Protocol data unit

Poll/Final bit

Parameter identifier

Communication between data link layer and physical layer

Parameter length
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PV Parameter value

RC Retransmission counter
REC Receiver

REJ Reject

REQ Request

Ri Reference number

RNR Receive not ready

RR Receive ready

S Supervisory

st Supervisory function bit

SABME Set asynchronous balanced mode extended

SAP Service access point

SAPI Service access point identifier

SDL Specification description language

SDU Service data unit

TE Terminal equipment

TEI Terminal endpoint identifier

TX Transmit

U Unnumbered

UA Unnumbered acknowledgement

ul Unnumbered information

V(A) Acknowledge state variable

V(M) Recovery state variable

V(R) Receive state variable

V(S) Send state variable

XID Exchange identification
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